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INTRODUCTION 


The increasing use of metric measurements in the natural sciences 
is causing considerable confusion and difficulty in interpreting data. 
This is particularly marked in forestry where not only are direct 
measurements involved, but these measurements are also applied to 
different units of area. Thus while the conversion of centimeters to 
inches is a relatively simple matter, the conversion of board feet per 
acre to cubic meters per hectare is fraught with difficulties which are 
further increased when monetary values are involved. The purpose 
of this handbook is to provide members of the Forest Service with 
conversion factors and forest measurements that are more or less fre- 
quently encountered in forestry literature. These are expressed in 
tabular form where it appears most advantageous to do so; in the 


al 
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other cases a series of alinement charts have been prepared which 
permit the direct determination of values in multiple form. There 
are included also certain other tables giving data more or less com- 
monly used in forest calculations. 

In the tables the unit value on which the conversion is based is 
indicated as 1. Conversion units are not carried beyond six decimal 
places. When the final digit is not exact but represents a rounding 
to the nearest value, it is italicized. Figures in parentheses ( ) below 
the decimal figure are approximate values for use in rough calculations 
where a high degree of accuracy is unnecessary. Figures in brackets [ ! 
below the decimal figure are exact values. 

The tables are adapted for ready use. An example or two will best 
illustrate this. Given the average height of a stand as 42.67 meters, 
to convert to feet: In table 1, column 9 is headed ‘‘ Meters’’; on the 
same line with the figure 1 in this column will be found all the various - 
conversion factors that are likely to be needed by the forester; the 
factor under ‘‘Feet”’ is 3.280833, by which the given height, 42.67 
meters, is converted to 139.993 feet. Similarly, a cubic centimeter 
of a certain tree seed weighs 0.35 gram; how much will a bushel, 
avoirdupois, of this seed weigh? In table 9 the factor for pounds per 
bushel, found by locating first the figure 1 under ‘‘Grams per cubic 
centimeter’ is 77.6893. This factor gives 27.19 pounds per bushel. 

In all the tables, United States units of weight are understood to 
be avoirdupois unless otherwise specified. 


TABLES 


TABLE 1.—Length; unit conversion factors, with approximate values 


ae ays = : aC Centi- Kilo- 
Inches Links Feet Yards Rods Chains!] Miles ees Meters Teter 
31 | 0.126263 | 0. 083333 |. 0. 027778 OX00505:)| See ae 2. 540005 0:02545 |= 
(4) [M2] [146] (4400) (235) (4o) 
7. 92 0. 66 0. 22 0. 04 O01) Se nase 20. 11684 OS 20ETGS*|see eee 
(73) [445] [oo] (20) (4) 
12 | 1.515152 31 | 0.333333 | 0.060606 | 0.015152 | 0.000189 30. 48006 0. 304807 0. 000305 
(14%) [44] (Ye) Lég] (30) Ho 
36 | 4. 545455 3 31] 0.181818 | 0.045455 | 0. 000568 91. 44018 0. 914402 0. 000914 
(44%) (%) (42) (%o) 
OX39374) 2.02049 77003 2808H TOs 01093 6s eee eee | ee | ee 41 O201s |= ses ee 
(35) (40) (340) (440) 
39. 37 4.97096 | 3. 280833 1.09361 | 0. 198838 0. 04971 | 0.000627 100 1 0. O01 
(40) © (5) (4) (340) (600) 
Furlongs 
198 25 16.5 5.5 1 0. 25 | 0.003125 0. 025 5. 02927 0. 005029 
[4] [%20] [340] (5) (1400) 
792 100 66 22 1 0. 0125 0.1 20. 1168 0. 020117 
[+o] ) (%o) 
PEAR Lae 5, 280 1, 760 320 80 8 | 1, 609. 347 1. 609347 
(1,600) (136) 
NaS 660 220 40 10 0. 125 1 201. 168 0. 201168 
[34] (%) 
ase, 3, 280. 83 | 1, 093. 61 198. 838 49. 7096 0. 62137 4. 97096 1, 000 
(200) (50) (58) (5) 


1 Surveyor’s chain; the engineer’s chain=100 links of 1 foot each is not used. 

2 1 nautical mile (termed ‘‘knot”’ as unit of velocity) =1.1516 statute miles=1.85325 Kkm=1 inch of are on 
the earth’s surface at the Equator. 

3 British units: 1 yard=0.914399 m; 1 foot=30.47997 cm; 1 inch=2.539998 cm; 1 hand=4 inches=10.16 
cm; 1 span=9 inches=22.86 cm; 1 cubit=18 inches=45.72 cm, 

41 millimeter=0.1 cm=0.03937 inch=0.00328 foot. 
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TABLE 2.—Area or surface; unit conversion factors, with approximate values 


Square | Square Square Square | Square TNeres Saupe Square | acrares pauate 
inches links feet yards chains macrone meters meters 
AD ITONOUSS4 27 O09 | Baan eee | Re | Sa ee 684 16260 RO8000645)) | Saas ee ee 
(3) (6) 
62. 7264 1 OX4356) eee 0.0001 | 0.00001 | 404.6873 | 0.040469 |_________-|_____----- 
(63) (4) (4s) 
144 | 2. 295684 1 | 0. pas 0. 00023 | 0. 000023 929. 034 | 0. tees es ee ep 
4 41 
1, 296 20. 6612 9 f 1 | 0.002066 | 0. 000207 BRO ay NW OL SRO: eee sone sole eee ates 
(20) (00) (4%) 
Os 5Or [knee eno CO COLON O Ai (se AE evel | ae pNP FP ea 14 (TC OLOXO Te ji new eae sl Ea of a 
() (ooo) 
1, 550 24. 7104 10. 76387 1.19599 | 0.002477 | 0.000247 10, 000 1 OOOO Saas 
(11) (1%) (400) 
Square 
miles 
10, 000 4, 356 484 24 0.1} 0.000156 | 404. 687 | 0.040469 | 0.000406 
[400] (45) (4500) 
43, 560 4, 840 10 31 | 0.0015625 | 4, 046. 87 | 0. 404687 0. 004047 
[640] (4,000) (%) (%50) 
27, 878, 400 |3, 097, 600 6, 400 640 1 |2, 589,998 | 258. 9998 2. 590 
(260) (234) 
107, 638.7 | 11,959.8 | 24.7104 } 2.471044 | 0. 008861 10, 000 1 0. 01 
(12,000) (25) (24) (450) 
10, 763, 867 |1, 195,985 | 2, 471. 04 oe 0. oy) 1, 000, 000 100 1 


1] mm 2=0.01 em 2=0.00155 square inch. 
21 square chain=16 square rods. 
3 1 acre=area 208.710 (210) feet square=3.16 chains square. 


TaBLE 3.—Volume and capacity; unit conversion factors, with approximate values 


United States 


TEOSITERD OF United States apothecaries’ and liquid 


Metric system 


volume ! United measure 2 
States 
dry 
measure 
i i i Cubic Cubic 
a beer é oa ee Pints Quarts | Gallons centi- Liters + | meters 
meters 3 (steres) 


1 | 0.600579 | 0.014887 | 0.554113 | 0.034632 | 0.017316 | 0.004329 WS Bise7 || O,Oosiey, Lo ss 


(2) (40) (60) (16) (%o) 

1, 728 54 25. 714 957.6 59. 8442 29. 9221 7. 48052 28, 317 28. 316 0. 028317 

(26) (60) (30) (714) (28) (45) 

TE SO4G Ogee seceeees ha Ne |e eee 1 0. 0625 ORO3i2 55 | eae PA AY) |. Ob, OPANSIGS || 
(1%) [Me] [2] (30) (4a) 

PAS ea): | oes Se 0. 429684 16 i 0.5 0. 125 A (ass UE) |) (Os CURGY/ i 
(30) % [4] [6] (475) (4) 

57.75 | 0.033420 | 0. 859367 32 2 1 O25 946. 359 0. 946333 0. 000946 
(58) (0) (36) [14] (950) (1) 

231 | 0.133681 3. 43747 128 8 4 a | 3785. 43 | 3.785332 0. 003785 

(4) (4,000) (4) (4465) 

OROG10237 | eee 0.000908 | 0.033814 | 0.002113 | 0.001057 |____-_____- i 0. 0010 0. 000001 
(He) (%o) (Yoo) (4000) 

61.0250 | 0.035315 | 0.908102 33. 8147 2. 113842 1. 05671 | 0. 264178 | 1,000. 027 1 0. 001 

(61) (34) (2) (1) (14) (1,000) (ooo) 

Bushels : 

67. 200625 | 0. 038889 1 OQUOST255 |Eae 1. 163647 | 0. 290912 1,101. 23 | 1.101198 0. 001 

(67) (45) [%2] (1%) (4000) 

2, 150. 42 1. 24446 32 7 UP | ae re 37. 2367 | 9.309177 | 35, 239. 28 | 35. 23833 0. 035239 

(14) 5 (37) (9) (35) (140) 

35. 3145 908. 078 Ms) BIE po ae oe 1, 056. 68 264.170 | 1,000, 000 999. 973 91 

(35) (910) (1,000) (265) (1,000) 


11 cubic yard=27 cubic feet =21.696 bushels=0.764559 m 3 (stere). 

21 gill=7.21875 cubic inches=4 fluid ounces=0.25 [14] liquid pint=0.125 [44] liquid quart=0.03125 [142] 
gallon=0.118292 liter. 

3 1 cubic millimeter=0.001 cm 3=0.00006/ cubic inch. 

4 qpnige GMC HUMS pure water at 4° C. and 760 mm pressure weighing 1 kg=0.028378 bushel=0.001308 cubic 
yard. i 

5 1 cubic foot =0.80356 bushel =0.037037 cubic yard. 

6 The British imperial gallon=10 pounds distilled water at 62° F. (and barometer at 30 inches) = 277.418 
cubic inches=1.20094 U. S. gallons=0.16054 cubic foot = 4.545963 liters. 

71 cubic centimeter =0.999973 milliliter (ml). 
segue British imperial bushel=8 British gallons=2219.340 cubic inches=1.032050 United States bushels= 

.37 liters. 

91 m 3=1,308 cubic yards. 
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TaBLE 4.—Werght; unit conversion factors, with approximate values 


Grains ! 
Drams Ounces 
i 0. 03657 | 0. 002286 
(447) 
27. 34375 1 0. 0625 
[Mel] 
437.5 16 37 
(440) 
7, 000 256 16 
60 | 2.194286 | 0. 137143 
2) (4%) 
480 | 17. 55429 1. 09714 
(1) 
5, 760 210. 651 13. 1657 
(13) 
05015439 OX 00056 78 aa 
(45 
15, 43236 | 0.564383 | 0.035274 
(15) (4s) 
Hundred- 
weight 
| DE | Pee Se 
7A) e Ee ee a 
DAS | eee See 
DAs WiFi | ee 
15, 482. 4 | 0.022046 | 35. 27396 
(35) 


Avoirdupois weight 2 


J 


Pounds | Drams Ounces 
0. 000143 | 0.016657 | 0.002083 
[%oo0] [ol (400) 
0.003906 | 0.45573 | 0.056966 
(4450) (44) 
0. 0625 7. 292 0.9115 
[Me] 
1 | 116.667 | 14.5833 
(144) 
0. 008571 1 0. 125 
[%] 
0. 06857 8 i 
(4s) 
0. 822857 96 VO 
(44) 
is in Nee 5, REA Q500025 725] tee 
0. 002205 | 0. 257206 | 0.032151 
(40) 
Short Long 
tons tons 
100 0. 05 0. 045 
[440] (140) 
2, 000 1 0. 89286 
(%o} 
2, 240 Leak? 
(Mo) 
2, 204.62 | 1.102317 | 0. 984206 
(Mo) 
2. 204622 | 0.001102 | 0.000984 


(2%) | 


Troy and apothecaries’ weight 


0. 000174 
0. C04747 


0. 002679 


1 The grain is common to avoirdupois, troy, and apothecaries’ systems. 
2 British units include 1 hundredweight (ong, or one-twentieth long ton)=4 quarters=8 stone=112 
pounds=50.8 kg; 1 stone=14 pounds=6.35 ke. 
3 1 ounce (avoirdupois) =0.001 cubic foot of water at 16.7° C., or 62.06° F. 
£1 metric carat=200 mg=3.08647/ grains. 
5 1 tonne=10 quintals=100 myriagrams. 


TABLE 5.— Velocity; unit conversion factors, with approximate values 


Metric system 


(65) 


Milliers, 


tonnes, or 
metric 
tons 


0. 045359 


(440) 
0.90718 
(%o) 

1. 01605 
(1) 

54 


0. 001 


Kilo- 

Grams grams 
(4s 

LSA 5a | See eee = 

28) 
453.592 | 0.453592 
. (450 (44) 
BRR8 793 0n | Ree ee ee 
(4) 
SOSA Ss ae ae 
(31) 

373. 2418 | 0.373242 
(375) 25 
OX001|2===ssen= 

1 0. 001 

eS en 45. 35924 

(45) 

pe oN 907. 1849 
(900) 

AE ere 1, 016. 05 
(1,000) 

phe He 4 1, 000 
1, 000 1 


+ 


Knots per | Meters per } Meters per | Kilometers 


second 


per hour 


Feet per Feet per | Miles per 
minute second hour 
1 0. 016667 0. 011364 
[60] (oo) 
60 i 0. 681818 
(8) 
88 1. 46667 i 
(144) 
101. 337 1.68894 |: 1.15158 
(100) (134) (1) 
3. 28083 0. 054681 0. 037282 
(314) (440) (447) 
196. 850 3. 28083 2. 236932 
(200) (334) (214) 
54. 6806 0. 911343 0. 621370 
(55) (1) 


(58) 
| 


hour minute 
0. 00S868 0. 304807 
(Moo) (¥sa) 
0. 592086 18. 2880 
(%) (18) 
0. 868393 26. 8225 
(%)} (27) 
i 30. 8875 
(31) 
0. 032376 
(%o) 
1. 94253 60 
(2) 
0. 539593 16. 6667 
(43) (17) 


(443) 
0. 447047 


0. 514797 
(43) 
0. 016667 
Veo] 


0. 27778 
(A) 
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TABLE 6.—Power; unit conversion factors, with approximate values 


Foot- 
pounds 


| 
Foot- 


pounds 


Watts 


per minute | per second 


1 
60 


44, 2537 
(45) 

433. 9799 
(434) 

32, 548. 5 


33, 000 


44, 253.7 
(45, 000) 


0. 01667 


0. 0226 
(45) 

1. 35582 
(14%) 

uN | 


9. 80665 
(10) 
735. 499 


745.7 
(750) 
1, 000 


Kilogram- 
meters per 
second 

0. 0023 
0. 1388255 


0. 101972 
(40) 
1 


11 watt=107 ergs per second=1 joule per second. 
21 force de cheval=1 metric horsepewer. 


Force de 
cheval 


Horse- 
power 


Kilowatt 


0. 00184 
0. 00136 
0, 01333 

24 
1. 01387 


0. 00182 
0.00134 
0. 01315 
0. 98632 
(1) 

1 


1. 341 
(1%) 


0. OOL 
0. 0098 


0. 7355 
(34) 

0. 7457 
(%4) 

1 


TaBLe 7.—Weight as applied to length; unit conversion factors, with approximate 


values 


Grains per | Pounds per| Pounds per} Pounds per] Grams per | Grams per| Kilograms 
j centimeter| per meter 


foot 


inch 


meter 


inch yard 

1 | 0.005143 

(400) 

194. 444 1 
(200) 

583. 333 3 
(600) 

7, 000 36 

0. revs 0. 002016 
% 

39. 198 0. 201597 

(40) (4) 

391. 9826 2.015911 

(400) (2) 


12 
0. 000672 
0. 067197 


0. 000056 


0. 005600 
(400) . 
0. 055998 


2. 551133 
(2% 


11 gram per meter=3.5480 pounds per mile=1 kilogram per kilometer. 


TaBLE 8.—Weight or pressure as applied to area;! unit conversion factors, with 
approximate values 


Feet of 


Pounds per} Pounds per} water col- 
square foot | square inch 


144 


2, 116. 28 


0. 006944 
[M44] 
4] 

0. 433530 
0. 001422 
0. 01422 
(Yo) 

0. 019337 
(%o) 


14. 6964 
(14/0) 


umn or 
head 2 


0. 016018 
(460) 

2. 306645 
54 

0. 003281 
0. 03281 

0. 044604 


33. 8993 


Kilograms 
per square 


meter 


4. 88241 
(5) 

703. 067 
304. 801 

1 

10 

6 13. 59545 
10, 332. 54 


Grams per 


square cen- 


timeter 


0. 488241 
(4) 

¢ 70. 3067 
(70) 

30. 4801 
(W}, il 

1 

1. 359545 


(1¥) 
1, 033. 254 


Milli- 
meters of 
mercury 
column 2 


51. 7134 


22. 4193 
(2274) 


Atmos- 
pheres 


0. 000473 
0. 068044 


0. 0000968 
(40000) 
0. 000968 
0.001316 


81 


ee A 


1 Pressure unit=1 barye=1 dyne per square centimeter=0.0010197 gram per square centimeter =0.010197 


kilogram per square meter=(approximately) 0.000001 atmosphere. 


centimeter =0.98092 atmosphere. 
2 At 4° C., or 39.2° F. 
3 At 0° C., or 32° F. 1 inch of mercury column=70.728 pounds per square foot =1.132954 feet of water= 
345.325 kilograms per square meter =25.40005 millimeters of mercury =0.033421 atmosphere. 
41 pound per square inch=0.072 ton per square foot. 
5 1 foot of water =0.882648 inch of mercury =0.30480/ meter of water. 
6 The specific gravity of mercury at 0° C. 
7 1 millimeter of mercury =0.03937 inch of mercury =0.013595 meter of water. 
§ 1 atmosphere = 29.9212 inches of mercury=10.332542 meters of water. 


1 megadyne=106 dynes per square 
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TABLE 9.— Weight as applied to volume; unti conversion factors, with approximate 


values 
Grains per |Pounds per| Pounds per Pounds per|Pounds per Seo cene Bras per 
cubic inch | cubie yard bushel cubic foot gallon ayes ATS 
i Noeeet 1 paar Sete a 0. 307203 0. 246857 0. 0330 3. 95425 0. 003954 
(4 (4%o) (4) (450) 
g Wipe (tet en ras aes O03 1037-9] 2 Sees 2a see aE 0. 593273 0. 000593 
[447] (34) 
QHD 1 Sie ee 1 0. 803564 0. 107421 12. 8718 0. 012872 
(334) (44) (Yo (13) 
4, 05093 27 1. 24446 14 0. 133681 16. 0184 0. 016018 
(4) (14) (4) (16) (%o 
3083030 a eee 9. 3092 7. 48052 2 119. 826 0. 119826 
(30) (944) (744) (120) (4) 
| 1. 68556 0. 077689 0. 062428 0. 008345 1 0. 001 
(134) (6) (K20) 
252. 893 1, 685. 56 77. 6893 62. 4283 8. 34545 1,000 31 
l (250) (1, 700) (80) (6244) (8) 
| 


| 


11 pound per cubic foot=1.60188 kilograms per hectoliter=0.0135 ton per cubic yard. 
21 pound per gallon=0.1198 kilogram per liter. 
3 1 gram per cubic centimeter=1 tonne (metric ton) per cubic meter=(approximately) 1 kilogram per 


jiter. 


TaBLe 10.—Volume of various uniis of weight of water, with approximate values 


| 
| 


Volume of various units of weight in— 


Unit of weight Gabic oes a ne 
3 Subic ints uarts : 
centi- . seaneats aaa Liters Gallons 
enctore inches diquid) | Ciquid) 
MOP ALI obi une Se AU Pao, 2 eae 0::064799:.1 ‘0! OOB95 4 w] = == ae] eee Pe ee 
(Ks) (4450) 
IounCe stan 6 ae ie ea a ee 28.3495 | 1.72998 | 0.059913 | 0.029956 | 0.028349 | 0.007489 
(134) (K6 Yo) (4s) 
alts voy Whole became Seep ee Se cs ee ee ee 453.592 | 27.6797 | 0.958606 | 0.479303 | 0.453580 | 0.119826 
(450) () (4%) (4) (4) 
Dies ors ca eae enka ee ey ares ea meen Bryn 1} 0. whe Beeereeense eel (se meee sony (Oa e ya sey hie ee oe = 
46 
LRAT OSTA Tees Se EE A oe ee | ale eee 1,000 | 61.0234 | 2.11336 | 1.05668 11 | 0.264170 
(60) (2) 1) (A) 
TSH OVE LOT Sa EM oe UR a an I eRe 5 EA pe NS | 2 some | ean ee 907. 160 239. 652 
(240) 
de 601 a CNY M0) 6 ye reget eachother 11000 264. 170 
Volume of various units of weight in— 
Unit of weight Cubi Cubi 
: : ubic ubic 
Cubic feet | Bushels | Hectoliters;| — yards migtors 
POUNCE eee ee SELES PEER ta Has 08 Uist ee! (Oe eee Se gO, eee EY Sse | ot eS eS 
d ponnd’: ATOR AE Nor eal ee a ie 020160184}: * 07012872 "|e a ee eas 
(%o) (4% 
I kalograme sees Mut So See eee eee 0. eo 0. wins 77 10.01 0. 001308 0.091 
28 5 
Lshort: Fon Lee se ae ha ee ee 32.0367 25. 7436 9. 07160 1.18655 0. 907185 
j (32) (26) (9) (14) (.9) 
i IM ObLIG WO 2s a. 2 = eae ie Be ee eee 35. 3145 28. 3774 110 1. 30794 1 
(35) (28) (14) 


1 Water has its greatest density at 4° C. and 760 millimeter pressure. 
This value was used in the conversion here presented. 


weighs 0.999973 kilogram. 


At this density, 1 liter of water 
For all practical 


forestry purposes, a liter of water can be considered as weighing 1 kilogram. Similarly, 0.001 cubic foot of 


water is considered as weighing 1 ounce. 
2 Metric ton=1.1023112 short tons. 


This density is attained at 16.7°C. 
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TABLE 11.—Weight of various units of volume of water, with approximate values 


Weight of various units of volume in— 


Unit of volume 


Grains Ounces Pounds Grams Kilograms 
il Ghia Coalpieneyiee_ = SPs ee ae 15. 43824 0. 035274 0. 002205 1 0. 001 
(1544) (140) 

INeuUbIiCIneh se hee ek See Fae) eg ay xe 252. 893 0. 578040 0. 036128 16. 3872 0. 016387 

j : (250) (36) (40) (16) (%o) 

Tpit wid) ee ses eee ee OR Sag) 2h eae a 16. 6909 il. Rea sees Be 0. 473179 

1 Y% 

Tquiarth(iquid) see. 22 eee 2 a A ee 33. 3818 PROSG SOM | sea ee 0. “ee 

b (33) (2) (1) 

BURN I rCcY ces Recah Bart eG Paes eh oh ren oe 35. 2749 2. 20468 11,000 1] 
(35) (2%) 

tall Ops be ease eee Se |S Pa oe TS Sa527 SuS45450 eeees aoe coe 3. 78543 

= ea (135) OS (4) 

Short tons Metric tons 

MCU CHOOG SE eet ee EY 2g, 0. 031214 2 1, 000 62. 4283 0. 028317 28. 3170 

(2) (6214) (4s) (28) 

1s) o[bIS) aY2) (ee Nae a ee re nes OEY Ue O) OBI I 77. 6893 0. 0352389 35. 2393 

(41) (80) (48) 

Ib] OVEYoLRO) DRA) pases etek See a TE eens uj BVA Lo 220. 468 10.1 1100 
(4) (220) 

MCUDICKY Ar Ge see Nase er ee aes ee OFS42782in| ee eee eee 1, 685. 56 0. 764559 764. 559 
(4%) (1, 700) 

ICU DICE LER eee OSs Se Be ey hx ee Se 3 O23 vine oe ee hers. 2, 204. 62 1 1, 000 
(2200) 


1 A liter is, by definition, a unit of capacity equivalent to the volume occupied by the mass of a kilogram 
of pure water atits maximum density (4°C.) and under a pressure of 760mm. It is actually equivalent in 
volume to 1.000027 cubic decimeters. In forestry measurements, however, 1 liter is considered as weighing 
1 kilogram and haying a volume of 1 cubic decimeter. 

2In forestry measurements, the weight of 1 cubic foot is taken as 1,000 ounces. The absolute value is 
998.853 ounces. 

3 Approximately 1 long ton. 


TABLE 12.—Rainfall per unit area; equivalent measurements 


; P In cubic In gal- | In cubic} In short : In metric 

Unit of rainfall inches lons feet tons In liters tons 
TET AYE) OU OYSY ENG CCS es Ss a se ae 6, 272, 640 27, 154 3, 630 113: 3 102, 788. 0 102. 8 
1 millimeter per hectare___------------ 610, 234 2, 642 353 11.0 110, 000 10 
lemillimeter, PemaChea== se aa = 246, 954 1, 069 143 4.65 4, 076. 76 4.0 


Se ee eee EE ————E—_—— 
19,999.73. 


TaBLE 13.—Reservoir capacity, in equivalent measurements 


Cubic Cubic Cubic 
Acre-foot 1] Gallons feet yards meters 


1 | 325, 851 43, 560 1, 613. 33 1, 233. 49 


1 The volume of a prism 1 foot high with a base of 1 acre. 
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TaBLe 14.—Discharge or flow of water; unit conversion factors, with approximate 


values. 
Cubic é 
Cubic tee Cae ee (el De Gallons per aterlect Se Miner's Liters pe ee ar 
per minute secon (second- ay per hour day ine secon eacond 
feet) 
1 0. 124675 0. 01667 10, 771. 92 0. 001377 0. 0330 0. 667 OF419385 | =e 
(38) [460] [34] (48) 
8. 02083 1 0. 133681 86, 400. 0 0. 01105 0226525, === 3. 78533 0. 003785 
(8) (4) (190) (334) (4450) 
60 7. 48052 1 646, 316.93 | 2 0. 082645 1. 9835 40 28. 3163 0. 028317 
(714 (42) (2) (28) (4s) 
726 90. 5143 12.1 | 7, 820, 435. 52 1 24.0 484 342. 627 0. 342636 
(90) (12 (500) (350) (4) 
30. 252 Sele, 0. 5042 325, 828. 8 0. 0417 1 20. 168 14. 2740 0. 0143 
(30) (3) (44) (20) (14) 
1b56) 0. 187013 0. 025 16, 157. 92 0. 002066 0. 0496 1 O8/079063 | 22 == 
[144] (45) [440] 
2. 11892 0. 264178 0. 035315 22, 824. 98 9. 002919 030/015 === 1 30. 001 
(2) 14) (0) 
2, 118. 87 264. 170 SOTO AD | ee ee 2.91855 0804525 |22===— = 999. 973 1 
(2000) (265) (35) (3) (1000) 


1 Approximate values only; the miner’s inch, used in many Western States to measure water flow, is the 
quantity of water that will pass through an orifice 1 square inch in cross-section under a given head, and 
varies from 1.36 to 1.73 cubic feet per minute. In California the legal standard is 1.5 cubic feet per minute, 
or the flow through an aperture 2 inches high in a 1.25-inch plank under a 6-inch head above the center of 
the stream. 

2 Or 1.98347 (approximately 2) acre-feet per day. 

3 See footnote 1, table 11. 


TABLE 15.—Approximate quantities of forest products represented by 1,000 feet of 
tember board measure (1 M feet b. m.) 


Product Quantity Product Quantity 
Shingles steews eters aa oa ere en ce eee TOR OOOR EST COs CS CS ees me 202 
1A oleh es oe nee mie nee DO Ce Veer ae ee 5,000 ||} Round timber (ratio, 6:1) cubic feet _____ 166. 667 
TETIOO DS 2s te ne cee ee eo eae sls ee 3,000 || Sawed material (ratio, 12:1) cubie feet ___ 83. 333 
Slackssta vests ene tee eae i aa celine 38000: ||eolest(Cele phone) pee eae eee 16. 667 
TUS OTNIEIS GA OS te ee ee oe a ene ee TROOOMI ES GEreSk(ms) eel ee ee 7, 25 
Slack headinesisetsees = =see 2 ee eee HOO: Cords 222 o 022 Lee ee a ae ee 0.5 
Micht heading 4SetSs= = ane a ee eee 250 


TABLE 16.—Approzimate | equivalents of forest products 


Cubie 
Cubie feet Board feet Cords meters 
(steres) 
he ee Ee Se Se er eres nee eee ere BU Gi || ecient Sees 0. 0283 
900 Susie ee a noes he eee 1, 000 2 7.25 
OO i4= 2 Bee SES SSS ke eS 2h Re a ee ae eee ee ae Sloe tee ee ae 500 1 2.5 
B5e woos eee SL i 8 Se Se OS I Re eee Dn enya ek ee eee 138 0. 25 1 


1 Most of these volumetric units are not capable of absolute conversion because of the character of the 
product and the manner ofits utilization. 

2 The board foot per cubic foot ratio varies greatly, depending upon usage. Theoretically, 1 cubic foot 
contains 12 board feet. For average values 6 should be used, though 10 is a convenient figure for approxi- 
mations. When the conversion applies to trees, ratios of 3 to 8 should be applied. 

3 The number of cubic feet of wood per thousand board feet varies as between softwoods and hardwoods. 
In softwoods, conversion factors vary from 160 to 220 cubic feet (working average about 183), and in hard- 
woods, from 220 to 250 (working average 242). 

4 Standard cord is 4 by 4 by 8 feet and contains 128 cubic feet gross volume (3.624m). Because of methods 
of piling, character of material, etc., a cord of wood contains from 75 to 115 cubic feet. 90 cubic feet is taken 
as a rough conversion figure generally applicable. 
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TaBLE 17.—Areas of squares, length of one side being given } 


Length of each side of square Area of square 
Feet Meters Chains | Square feet Acres Hectares 
0. 66 0. 201 0. 01 0. 4356 ON00001y | Bats eeee een 
3. 28 1 . 050 10. 76 . 00025 0. 0001 
6. 56 2 . 099 43. 06 . 00099 . 0004 
6.6 2.012 1 43. 56 2.001 . 0004 
9. 84 3 . 149 96. 87 . 00222 . 0009 
10 3. 048 eal? 100 . 00230 . 0009 
ifs}, i 199 172. 22 . 00395 0016 
13. 2 4, 023 2 174, 24 . 004 0016 
15 4. 572 227 225 . 00517 0021 
16.4 5 249 269. 10 . 00618 0025 
16.5 5. 029 25 272. 25 . 00625 0025 
19.7 6 298 387. 50 . 00890 0036 
19.8 6. 035 3 392. 04 . 009 0036 
20 6. 096 303 400 . 00918 0037 
23.0 7 348 527. 43 . 01211 0049 
25 7. 620 379 625 . 01435 0058 
262, 8 398 688. 89 . 01581 0064 
26. 4 8. 047 4 696. 96 . 016 0065 
29.5 9 447 871. 87 . 02002 0081 
30 9.144 455 900 . 02066 0084 
32.8 10 497 1, 076. 39 . 02471 01 
33 10. 058 5 1, 089 . 025 0101 
33 10. 668 530 1, 225 . 02812 0114 
39.6 12. 070 1, 568. 16 . 036 0146 
40 12. 192 606 1, 600 . 03673 0149 
45 13. 716 682 2, 025 . 04649 0188 
46. 2 14, 082 7 2, 134. 44 . 049 0198 
49.5 15. 088 rb) 2, 450. 25 . 05625 0228 
50 15. 240 758 2, 500 . 05739 0232 
52.8 16. 093 8 2, 787. 84 . 064 0259 
by) 16. 764 833 3, 025 . 06944 0281 
59. 4 18. 105 9 3, 528. 36 . 081 0328 
65 19. 812 985 4, 225 . 09699 0393 
65. 6 20 994 4, 305. 55 . 09884 04 
66 20. 117 1 4, 356 oil 0405 
70 21. 336 1. 061 4, 900 . 11249 0455 
75 22. 860 1. 136 5, 625 . 12913 0523 
80 24. 384 Ne 6, 400 . 14692 0595 
82.5 25. 146 1. 25 6, 806. 25 - 15625 0632 
85 25. 908 1. 288 7, 225 . 16586 0671 
90 27. 432 1. 364 8, 100 . 18595 0753 
95 28. 956 1. 489 9, 025 . 20719 0838 
98. 4 30 1.491 9, 687. 48 . 22239 09 
99 30. 175 1.5 9, 801 . 225 0911 
100 30. 480 1.515 | 10,000 . 22957 0929 
104. 4 31. 808 1. 581 10, 890 25 1012 
Ts, & 35. 204 1. 75 13, 340. 25 . 30625 1239 
131.2 40 1.988 | 17, 222.19 . 39537 16 
132 40. 234 2 17, 424 .4 1619 
147.6 44, 983 2. 236 21, 780 .5 2023 
148.5 45. 263 2.25 22, 052. 25 . 50625 2049 
164 50 2. 485 26, 909. 67 . 61776 25 
165 50. 292 2.5 2 225 . 625 2529 
196.8 60 2. 983 38, 749. 92 88958 36 
198 60. 351 3 39, 204 9 3642 
200 60. 960 3.030 | 40, 000 . 91827 3716 
208. 7 63. 615 3. 162 43, 560 1 4047 
229.7 70 3. 480 52, 742. 95 1. 21081 49 
231 70. 409 3.5 53, 361 1. 225 4957 
262. 5 80 3.977 | 68, 888.75 1. 58147 64 
264 80. 467 4 - 69, 696 6 6475 
295. 3 90 4. 474 87, 187. 33 2.00155 81 
297 90. 526 4.5 88, 209 2. 025 8195 
328. 1 100 4.971 107, 638. 7 2. 47104 1 
330 100. 584 5 108, 900 7, &) 1. 0117 


1 The value in heavier type is that from which the corresponding values were computed. Continuing 
derinals or rounded values not shown in this table, 
21 milacre. 
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TaBLe 18.—Basal area in square feet from given diameters of 0.1 to 60 inches? 


Diameter, 
inches 


Y (Ss Se 


Area of 
circle 


oO 

fare 
ies) 
bo 


— 
jer) 
ih) 

1 ior) 


1. 3273 


Diameter, 
inches 


PIT LS 


ae. 


Area of 
circle 


. 9865— 


| 


Diameter, 
inches 


51 hy eee ees 


Area of 


circle 


5. 2753 
5. 8093 


1 7=3.1415926536; basal area in sq. ft. =0.0054541539/ (0.005454154) times the square of the diameter in 


inches. 
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TABLE 18.—Basal area in square feet from given diameters of 0.1 to 60 inches— 
Continued 
Diameter, Area of Diameter, Area of Diameter, Area of Diameter, Area of 

inches circle inches circle inches circle inches circle 
Sq. ft Sq. ft. Sq. ft Sq. ft 
Ay oe ae ae 5. 3434 ea ae sees bs 8. 0844 Cy (See es 11. 3909 B20 lee See 15. 2630 
BURA eke 5. 3776 BSiGeee ee oa ek S265 al PES iS ees ene 11. 4409 [apo Mieh AL PEGE 8 15. 3207 
a Rates erred 5. 4119 Beasties 5 eee 8. 1686 A Oa eee sea 11. 4909 Loh el a be aR A 15. 3786 
SIG ees wee 5. 4463 Ts ek NE EES 8. 2109 AGve soa Soy 11. 5410 Soto ace 15. 4866 
thy ae 5. 4808 S82On os se 8. 2533 46 Mee Ae See 11. 5912 Ooto use eee 15. 4947 
SIRRee ee ehe ee 5. 5155— (oes ee oe 8. 2958 AGN amas 2 11. 6416 O8t4 See cee ee 15. 5528 
SEO hs eet 5. 5502 SOM ese fo Set ee 8. 3384 AG SB eines 11. 6920 DOO See ee 15. 6112 
VALS SE GR 5. 5851 OO Rg Mee te arene 8. 3811 AGUA es es ys 11. 7426 08 Gea ease 15. 6696 
SOAS tet hoes 5. 6200 SOR ee Nek ja BN 8. 4239 AGI ae Sas 11. 7932 OS soe eee 15. 7281 
RYO ay ee pope 5. 6551 394 8. 4668 AGG eye bse. 11. 8440 LS io es eee 15. 7867 
S230 wane 5. 6903 BOtbas oes e ee 8. 5098 AO ee meee es oes 11. 8949 OO. O Beas aes Taeue 15. 8455— 
pa PAY Nes eS 5. 7256 BOlGin sae ee 8. 5530 AGG Les 11. 9459 pate eS Ao 15. 9043 
CPEs wen ae Sa 5. 7610 OOM is ee Sees 8. 5962 AGO ew ek 11. 9970 5a Soe 15. 9633 
2G aes 7M fil] Bien ee Sx6596 wl WAieee eee t ene 12. 0482 Lay aspen 16. 0223 
O2hee eke 5. 8321 SOGe ss eee 8. 6831 Ail ee el | 0122 OS nay Ree eee 16. 0815-+- 
BO Bed. Lamune! 5. 8678 AQ use ie ees 8. 7266 AN Dies eile Sous 12. 1510 Bava bee ae oao oe 16. 1408 
SAL ae ee eee 5. 9036 40 ne a See 8. 7703 Af 33 eee ees 12, 2025-f- || 54.5_.__-_-__-__ 16. 2002 
oto e Reese 5. 9396 AQWI Se 23 Ses Re 8.8141 ANA lataten eines, a 12. 2542 O46 Ee Se ene 16. 2597 
Soule are eae oo 5. 9756 AOR pe tess seawices 8. 8580 Aes es 12. 3059 1a a eg pee ees 16. 3193 
BR ee ye 6. 0118 40a es Te 8. 9021 A Gee aoe TPA BEY fs} bi Fo ee a eel 16. 3790 
BO Oe we 6. 0481 40) jaa Ss eee 8. 9462 Ae aes a ee 12. 4098 HALOS Saas 2 16. 4889 
ay. Ree 6. 0844 4016s Ut eeacs 8. 9904 AN Ri cbr iohe. TW 12. 4619 DOs ee ee ae 16. 4988 
Sor teat: 2 1209 CANO (ie eee ees SE 9. 0348 ZW (ele yore a CRS 12. 5141 OOM Se ees 16. 5589 
Cd Sea ee G15 75 = 3 408 a eee ae 9. 0792 A ae ret 12. 5664 DOee eee 16. 6190 
BG i Sen 6. 1942 AQ Owes FS 9. 1238 AS i aeeiee es _| 12. 6188 i) f) eae 16. 6793 
Soe see 6. 2310 Alt heak is Ante __| 9.1684 ASt Deane dee as 12. 6713 Doe ee ge 16. 7397 
BLOC See ane 6. 2680 Aa eS ee _-|| OS 2AIBY AQUS seleh antes 12. 7239 ODE eee sass 16. 8002 
i ae 6. 3050 Hey eee ae 9. 2581 AQuG speak eset, 12. 7767 DOLO ee eee 16. 8608 
BY ia | eee ee 6. 3421 ARS ay en 9. 3031 Cees ae sein ge 2S 295- mlb wipe eee 16. 9215— 
SAED SINS 52) op 6. 3794 AlQes iPr 9. 3482 AR Geese Le eee W2N8820—mlll ooreee eee 16. 9823 
oY ie Sa oe 6 4168 Alea dea 9. 3934 48 (see. ee 12. 9356 55: Q eae ae 17. 0432 
ety eS eee 6. 4542 AG ier s Si aan 9. 4387 AR Queen wip 12. 9887 OGM Rae ace e 17. 1042 
Sah ee aa 6. 4918 AIA a oe 2 eS 9. 4842 Ce J a ae 13. 0420 Ey Oyo be ern ot 17. 1654 
OY Ge eee (RPA il] Zo o el 9. 5297 AQ Usa eee a 13. 0954 OGU2 ei sae E 17. 2266 
or acer a 6. 5673 4 Ome eo 2 Sos 9. 5754 AQ Ns Same hts 13. 1489 oases yes Se 17. 2880 
SARE ee ee 6. 6052 AOS OZ cf A 9. 621) A De eee 35 2020-01 5604 see ee 17. 3494 
a2 U0) ae 6. 6432 GP es Sia a 9. 6670 AQ iB eth yatta 13. 2563 00.0L Soe esee 17. 4110 
CHAE eee Seat le a 6. 6813 AD Dee as —225|| OO 7AIRO) AQ Aa eee 13. 3101 566222 se see as 17. 4727 
Bones aed 6. 7196 (Oia pa plement ter 9. 7591 49 jee as es 13. 3640 SGN a2 ee 17. 5845+ 
BOE se ee tate 6. 7579 A DARTS Re oS steel 9. 8053 AQNGies fs ee eee 13. 4181 OO Gea ae ae se 17. 5964 
Bie eee tae 6. 7964 CDH yeas Reena ae 9. 8516 AGE Taya) Sie 13. 4723 tO? |e ae se 17. 6584 
SpvARL aces 6. 8349 LON Gs ae Seema, 9. 8980 AGL Reh ne Lie SO 200-1 oa | |o ee 17. 7205+ 
DOr 0 ae ae 6. 8736 AO pee cs 2 et 9. 9445 AQIOE ners Ss 13. 5809 bY (ej Wes eee Se 17. 7828 
SDIGe oan 6. 9124 A DER i sabe yd 9. 9911 £55 0 Wea aa yore Gl 13. 6354 VAAL eee EUS 17. 8451 
BE andes 6. 9513 ADUO es Lahr Saran t 10. 0379 HOARE an ee 13. 6900 bo apa ase MN Bra 17. 9076 
SU Gee ME ee 6. 9903 ASB yee ee te 10. 0847 SOY 2 ae sr 13. 7447 OAS ee 17. 9701 
DOW! saa ee ek 7. 0294 ye apes 10. 1317 0 SE = S99 5-4 |e aaa 18. 0328 
Saw 7. 0686 ABD eae a 10. 1788 DOA Soe aa 13. 8544 YAH 0) pape eects A 18. 0956 
is) Dae ees Ss 7. 1079 Ast E ees cos 10. 2259 OO tee ae Ia}, QOS Ill Bry ee 18. 1585— 
DOr 4s ee ees 7. 1473 AS RAE es ee 10. 2732 COG aie aD 13. 9646 EY {io} nee ye on 18. 2215— 
SOroeee Le eee 7. 1869 Tope Ree re 10. 3206 One ee eae oe 14, 0198 OG E ass ee 18. 2846 
S6t4 = ee 2200-8 lp 4o One 10. 3681 00:82 Ses see 14. 0752 Lie poe aes es 18. 3478 
OGIO 2 kos eens 7. 2663 as (os eps a 10. 4157 5OIQR a) tees 14. 1307 Stl eras era ee 18. 4111 
30:6 2% Ee 7. 3062 ASR Maes Saw OWAG 35 — an i) ee 14. 1863 ite eee eae 18. 4745+- 
Oui. eet 7. 3461 AS ORM ows 10. 5113 Fas Ly (Ss Mae sc 14. 2419 S23 aa eee 18. 53881 
Se cj a eke oes 7. 3862 AA rh els yok 10. 5592 BD ie ere Le 14, 2977 O84 eae te 18. 6017 
aA Vesely sence Soa as 7. 4264 AAP SAS EPS 19. 6073 nleys Sa ae 14. 3536 Ef ye ces eee 18. 6655— 
Olean Santee 7. 4667 BAND ee Ee IO; @atsij— |} balan 14. 4097 DSsGb senses 18. 7293 
By (a uae ee Oe 7. 5072 2, Vlei eee eae 10. 7037 Lah tess Se At a ES 14. 4658 OOsieee seer ee 18. 7933 
DUES ee eee 7. 5477 BATA SL 10. 7521 SIR GE sa Sa 14. 5220 OStSh es eae 18. 8574 
Sho eee een 7. 5883 AAG a lo ee 10. 8006 Olea ee 14. 5784 5S. Oe see id 18. 9216 
OES Se as 7. 6291 BAG en Sepeeer ee 10. 8492 DRG 2s. eee 14. 6348 HOE ae shale oe 18. 9859 
GY (tien ee Oe 7. 6699 BA EE ee 5 10. 8979 HKG ue ee 14. 6914 OOuIis Soe eee 19. 0503 
ILO ter a a 7. 7109 AN Ro. by Rien Z. 10. 9467 jee see 14. 7480 OOE2 Lee uss 19. 1148 
OY (See ee eee. 7. 7519 AA Gish. Sea 10. 9956 D2 ui ae 14. 8048 DOS ot es ee! 19. 1795— 
| SUES eae es 7. 7931 AO RAE eee 11. 0447 Ly 4s ee Ae 14, 8617 SONA ae ee 19. 2442 
| Cae he as 8 7. 8344 CTS) Le ae eee 11. 0938 LS Vaie sate eth 8 14. 9187 OLDE ees 19. 3091 
Dee a ee ea a 7. 8758 LG ee Ee eS 11. 1431 C2 A ees 5 Sak weil 14. 9758 eee ee 19. 3740 
Tefal ane te Bo es 7.9173 ADS en eee 11. 1924 D220 aac we = 15. 0330 Lo) (Sener Se 19. 4391 
O8i2 Aenea ee 7. 9589 A Aes 0 hese 11. 2419 526s See 15. 0903 DO Bias ane ats 19. 5043 
SOlO ne ee 8. 0006 Ab ime oe eek 29 OW Saeco 15. 1478 GO ees ieee Ee 19. 5696 
SRA ae SW (422 5 || 11. 3411 02584 45 ee 15. 2053 GOR os aoe EN 19. 6350 
oN I Da  TaE SAO OR eks yAe oePNY wre eens aR oa I See 
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TABLE 20.—Number 


Spacing (feet) 


TaBLe 19.—Area of large circles and squares 


Radius of - Side of Area in Area in 
circles squares square feet acres 
| 
Feet Inches Feet Inches 
3 9 6 7 43.6 0. 001 
5 Seo 78:5 . 0018 
5 7% 10 100 0023 
6 = 10 8 Tits; 1 0026 
7 6 13 4 176.7 0041 
8 14 2 201.1 0046 
10 17 8 314. 2 0072 
11 3% 20 400 . 0092 
11 944 20). Tl 436 . 010 
12 6 22 2 491 .O11 
12 7% 22 4 5006 5 Otit 
15 26 if 707 . 016 
Ie kD) 31 7 1000 . 023 
18 7% 33 1089 . 025 
25 44 4 1963 . 045 
26 4 46 8 2178 . 05 
28 216 50 2506 O57 
3e 53 2 2827 . 065 
SO eeeleli 54 9 3000 . 069 
32 3 57 2 3267 - 975 
33 58 6 3421 . 079 
35 8 63 3 4000 . 092 
37 3 66 4356 Bal 
37 6 66 6 4418 .101 
39 «610% 70 8 5006 StS 
50 88 e 7854 . 180 
52 8 93 4 8712 573 
58 10% 104 5 10890 B25 
64 6 114 4 13068 53) 
66 IG = all 13685 saul 
68 120 6 14520 3314 
69 1 122 6 15000 .34 
74 5% 132 17424 4 
7 914 141 5 20000 . 46 
83 3 147 7 21780 5) 
101 11% 180 9 32670 .75 
117 9 208 8 43560 1.0 


Trees Spacing (feet) Trees 
Number Number 
10, 890 TSO 52 BS OL hes Ep 691 
AS QLD AN 47 5@10 nk oe 622 
ONTO aE 1712 ue amen een 519 
OF A TC15- ee eka 415 
1, 815 8685s Soa ee 681 
1, 555 SOs = See ee 605 
1, 361 8410 = eS 544 
1, 210 SIDS es eee 454 
1, 089 S><ilibs es cee PS ee 363 
1, 742 S 62h te Ue ee A 218 
Thad Gl PGA tae Oe ATER Ay 538 
ROAR I Cpe hanaee Wes LTS a 484 
1, 089 OSD oi og ee Pn ae 403 
968 OSCR Nee ee ee 323 
SAA LOS OS = ee 436 
TS PAO) || ae 363 
PORTA LOS 5 see 290 
SOSE LO KAS ass aes oe 242 
OVA) SUES ee 360 
726 i hi i 7a ee as eee Dee CL 330 
6050) PUIS<e) 5} == 264 
AAW JUL oS 198 
SS Os S25 ae ee ee eee 158 
Ti bsyul Wheel eG IP Aes ee ae Se 302 


of trees per acre by various methods of spacing 


| 


Spacing (feet) 


Trees 


Number 
24 
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TaBLe 21.—Grade percent and equivalent degree of slope 


Grade Slope in Grade Slope in Grade 
(Percent) degrees (Percent) degrees (Percent) 
fe} , ° / 

d | Reece epee & 0 34.4 1 Fi Ee pee 6 16.6 7) eee Sa One 
A Ee 3 Soi Paes ern 6 50.6 22 See 
haere pea & 1 43.1 132 o esse 7 24.4 pels ie ee 
dee eee Wy Ali(ee! 1, oe ees 7 Bt 24 pee Stok 
[ais Eee: & Wy» Bile aA Soa ars 8 31.8 26 see ee 
(ee ee 2050 (cee eae 9 5.4 SO eee Bee 
{ote aes 2 A 083 nie ae ee G9 38.9 Sloys eee ae 
cys ape Cb 4 34.4 Pees st O22, 4 () ae ee 8 
ae ene E eG 1h! Pees es ee 10 45.5 AS DE SP k 
1) ee a A 5 42.6 Z|) ee a ee 11 18.6 ie eee ee 


1 Equivalents of customary expressions of grade are as follows: 


Slope in Grade 
degrees (Percent) 
° , 

il bila HSE ee 
12 24.4 GO RSs 52 
12 57.2 6522 55% = 
13 29.7 AO S38 
14) 2.2 Owe Sie 
16 42.0 SO see 
19 17.4 Sonatas 
21 48.1 SOE SeSes= 
Dyk Bh 7 Obs ae ee 
26 33.9 1002225 


Slope in 
degrees 


° 
~ 


Ww 

(or) 
V) (Jw) on oe 
of S8S8SSR3% 
Onmomn of Co 


Grades and slopes: 1 foot per chain=1.5145 percent; 1 foot per mile=0.018939 percent; 1 millimeter per 
meter=0.1 percent; 1 foot per thousand=0.1 percent; 1-percent grade=633.6 inches per mile=52.8 feet per 
mile=10 millimeters per meter=10 feet per thousand feet=1 foot per 1.515 chains=0.66 feet per chain. 


TABLE 22.—Degree of slope and equivalent grade percent 


| Degree of Degree of Degree of Degree of 
| slope Grade slope Grade || slope Grade slope 
Cp ai Percent ES Percent me ag Percent Peli 
0 30 0. 873 5 8. 749 9 30 16. 734 18 
1 1. 746 5 30 9. 629 10 17. 633 19 
Lat) 2.619 6 10. 510 11 19. 488 20 
2, 3. 492 6 30 11. 394 12 21. 256 22, 30 
2 30 4. 366 zl 12. 278 13 23. 087 25 
3 5. 241 7 30 13. 165 14 24. 933 30 
3. 30 6. 116 8 14. 054 15) 26. 795 35 
4 6. 993 8 30 14. 945 16 28. 675 40 
4 30 7. 87 9 15. 838 il7/ 30. 573 45 


Grade 


Percent 
32. 492 
34. 433 
36. 397 
41. 421 
46. 631 
I7/ eio) 
70. 021 
83. 910 

100. 0 


TaBLE 23.—Scale of velocity equivalents of the Beaufort scale of wind 


Bene Velocity 
fort Description Indicators of velocity 
sua Meters per Miles per 
ney second hour 
OataC alin 382 =) ae et Calm air; smoke rises vertically ___-___- Less than 0.3____| Less than 1. 
TL || Jbpedage eyrp ss et ee he Direction of wind shown by smoke drift, | 0.3 to 1.5-_______ 1 to 3. 
but not by wind vanes. 
2 slightibreeze= = = Wind felt on face; leaves rustle; ordinary | 1.6 to 3.3________ 4 to 7. 
vane moved by wind. 
3 | Gentle breeze_________ Leaves and small twigs in constant mo- | 3.4 to 5.4_______- 8 to 12. 
tion; wind extends light flag. 
4 | Moderate breeze -_-__-- Raises dust and loose paper; small | 5.5 to 7.9_______- 13 to 18. 
branches are moved. 
a ebreshwbreezes =) == Small trees in leaf sway; crested wavelets | 8.0 to 10.7______- 19 to 24. 
form-on inland waters. 
6 | Strong breeze_--_-_----- Large branches in motion; whistling | 10.8 to 13.8______| 25 to 31. 
heard in telegraph wires; umbrellas 
used with difficulty. 
7 \\ Welton Vyyibayel se 2 Whole trees in miotion; inconvenience felt | 13.9 to 17.1______| 32 to 38. 
when walking against wind. 
Sha Gell Ose pe bg ee Breaks twigs off trees; wind generally | 17.2 to 20.7______| 39 to 46. 
impedes progress. 
Oe MS tronpsralessa = ee as Slight structural damage occurs to signs; | 20.8 to 24.4______| 47 to 54. 
branches broken. 
10 | Whole gale_______----- Trees uprooted or broken; considerable | 24.5 to 28.4______] 55 to 63. 
structural damage occurs. 
MME SCout eae Very rarely experienced; accompanied | 28.5 to 33.5-_____| 64 to 75. 


by widespread damage; forests wind- 


thrown or broken off. 


feet 33.6 or above___- 


Above 75. 
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TABLE 24.—Relative humidity percent, pressure 29.0 inches, Fahrenheit temperatures 


Depression of wet bulb (dry-bulb temperature minus wet-bulb temperature) 


Dry-bulb tempera- 
ture °F. 
U 8 9 | 10} 11) 12 13°] 14 | 15 | 16) 17} 18} 19 | 20} 21 | 22) 23 | 24 
4022 Uae oa bus Ce 46 | 38 | 31 | 23 | 16 9 2 
Aes a2 DN ae TE, 48 | 41 | 34] 28 | 21} 14) 7] 0 
AAT TS Re aos ee eee 51 | 44} 37 | 31 | 241] 18 | 12 5 
AGS a ee ok et Ee 53 | 46 | 40] 34] 28 | 22] 16] 10 4 
AR Le terre Ee ee ase 54 | 48 | 42 | 36 | 31} 25] 19 | 14 8 3 
CG Ee Re 2 ree ree eT 56 } 50 | 44 | 39 | 33 | 28 | 22) 17 | 12 U 2 
Ey aie le oa ee ae 58 | 52 | 46 | 41 | 36 | 30} 25} 20) 15) 10 6 0 
Lv SO RR gee een ee 59 | 54] 48 | 43 | 38 | 338 | 28] 23 | 18) 14; 9} 5] O 
OG Sea ere he ee 655 a oO 4501840 Sou Sh 262i a2 8 4 
Ree Lie Wa Bee ole eee 62a Wal 5294 t42 38) Sd. eeu cae eO nl Lom mle a Asleere 
(0 0 ge Sas al sig pee 63 | 58 | 53 | 49 | 44 | 40 | 35 | 31 | 27 | 22] 18} 14] 10 6 2 
G22 en Se a ae eee 64 | 60 | 55 | 50} 46 | 41 | 37 | 33 | 29°} 25 | 21 | 17) 13 9 6 2 
GALT a ET 66 | 61 }) 56>} 52°) 48) | 435939") 859) 3h) 27 |-23.510207) 16 | 12519 oae2 
G60 2s a SRE Ss oe 66 | 62 | 58 | 538 | 49 | 45 | 41 | 37 | 33 | 29} 26 | 22) 18 | 15) 11) 8) -5 1 
G8 re a eee shed 67 | 63 | 59 | 55} 51 | 47 | 43 | 39 | 35 | 31 | 28 | 24) 21) 17| 14) 11] 8 4 
1 ae a Pu eee 68 | 64 | 60 | 56 | 52 | 48 | 44 | 40 | 37 | 33 | 30 | 26 | 23 | 20 | 17 | 13 | 10 7 
(PAE ee ee ae and 69 | 65 | 61 | 57 1°53 | 49 | 46 | 42 | 39 | 35 | 32 | 28 | 25} 22) 19} 16 | 13 10 
AES IO ae en ee 70 | 66 | 62 | 58 | 54] 51 | 47 | 441 40] 37 | 34] 30 | 27 | 24} 21} 18) 15) 12 
TAG sskd cl Sas teres NEV Ba 70 | 67 | 638 | 59 | 55 | 52 | 48) 45 | 42} 38 | 35 | 32} 29 | 26 | 23] 20] 17) 14 
Vote oe ee Sel Re 71 | 67 | 64 | 60 | 57 | 53 | 50 | 46} 43 | 40 | 37 | 34] 31 | 28 | 25 | 22) 19 16 
QO Beet ee AE ION, 72 | 68 | 64} 61 | 57 | 54 | 51 | 47 | 44 | 41 | 38 | 35 | 32 | 29 | 27 | 24) 21) 18 
BQee nee aed eee 721 69 | 65 | 62 | 58 | 55 | 52 | 49 | 46 | 43; 40] 37 | 34] 31 | 28} 25} 23) 20 
Sata soos A ee SE a eee 73 | 70 | 66 | 63 | 59 | 56 | 53 | 50 | 47 | 44 | 41 | 38 | 35 | 32 | 30} 27 | 25 | 22 
SG ee oe aioe ele et NA 741 70 | 67 | 63 | 60 | 57 | 54) 51 | 48 | 45 | 42 | 39 | 37 | 34) 31 | 29} 26) 24 
chef aeweee Oa iat ae Dees nie ee 74 | 71 | 67 | 64] 61 | 58 | 55 | 52] 49 | 46 | 43 | 41 | 38 | 35} 33 | 30 | 28) 25 
GO eRe LR ee Sees 2 75 | 71! 68 | 65 | 62 | 59! 56 | 53! 50 | 47 |! 44 | 42! 39 | 37 | 34 | 32 } 29 27 
OZ eae oS Cee ee Coulee \CO9u| 65. \so2n oo shom 54 | 51 | 48 | 45 | 43 | 40 | 38 | 35 | 33 | 30 28 
QAR 8 ee ee Sen On Suda eas 75 | 72 | 69 | 66 | 63 | 60 | 57 | 54] 52 | 49 | 46 | 44 | 41 | 89 | 36 | 34] 32 | 29 
OG eis pes ie Brees aie er 76 | 73 | 70 | 67 | 64 | 61 | 58} 55 | 53 | 50 | 47 | 45 | 42 | 40 | 37 | 85 | 83 | 31 
OS ee aS ae are Stee ae 76 | 73 | 70 | 67 | 64] 61 | 59 | 56] 53 | 51 | 48 | 46 | 48 | 41 | 39 | 86 | 34 | 32 
FQ) () Sasser oak irs ae ea 77 | 74] 71 | 68 | 65 | 62 | 59 | 57 | 54 | 52] 49 | 47 | 44 | 42 | 40 | 37 | 85] 33 
0 Ws Siri Ee Se ae 77 | 74| 71 | 68 | 65 | 63 | 60 | 57 | 55 ) 52 | 50 | 47 | 45 | 43 | 41 | 38 | 36] 34 
TAs ee aE ge eee 77 | 74] 72 | 69 | 66} 63 | 61 | 58 | 56 | 53 | 51 | 48 | 46 | 44 | 41 | 39 | 87] 35 
ALG Beenie | ee ela 78 | 75 | 72 | 69} 66 | 64 | 61 | 59 | 56 | 54 | 51 | 49 | 47 | 45 | 42] 40 | 88 | 36 


Depression of wet bulb (dry-bulb temperature minus wet-bulb temperature) 


ture °F. | 
25 | 26 | 27 | 28 | 29} 30] 31 | 32} 33 | 34} 35 | 36 | 37] 38 | 39 | 40 | 41 | 42 

GS see eRe aera acta 1 

(1 OB Sosa ee 4 aL 

(7 Ala Pee oe als SY Se Ee aie WL Loot i 4 if 

fe te SSS Raggi ee ep ee 9 7 4 1 

OE JS ek SRS One een 12 9 6 4 1 

[he eee pe ee eee as A eS Wee) hb 9 6 4 1 

SAO arete steele make Ae Set Sots SY TG el el Se Pha erin Galen sale 

oO bien See ronnah ieee ee TS ela els ekOn se Sa lieOnle 4 [eel 

AERIS RE BES ENE SN ee PAD) GE GSS PG ETO ee Sl |e eel 

boy padre ais Acie en Pe ee ASS AY PAT Volks) | Mal ireal ed izbal Pea Ad 0) 8 6 4 2 

BRC 2 aes NAS Se TER Stee 23S 20 1S 16 14s |S ekO 8 6 4 2 

QO ie Qa e222 O20N el Sul Gera eho a On sea ae Gel canteen | eC) 

OD Xe NER SE Ie PA POLE Ps |) TR PU TGs wh TSF Tah 9 8 6 4 2 0 

6 A ae ee et ee eee CANS2Ou Zola La Om atleast en ole 9 8 6 4 2 1 

Gee eee ee re a PANN Lab 2 OA LOAD) | ides valid | ipl PR aty TE OE 7s lineal. cE dp ay) i 

QB coy OG Rai AES genta SON 28 26 e422) 20s Sale G tera sts tris etna alic Gatee 4a eee ye oeae 

OOS. 2 Sie oe eee S129 2 S25 a le23 52 le eLOU aS) Gm eel tabs etal: 9 7 6 4 3 1 

A OD aia in 2a ei ean 32 SON 2801) 26 1) 24 22e ZO V NO See Wika |e Laat Lait orlalel ies Oot sey (ener yal eee: 3 

4g ae it Eire OI ee Bo Sle ZO 27 We2ou 24s [eee te cO ee Saleca | eal ote One Om tered tee G x 

TOG SES eRe) Se ee eae 34. [S22 toON 2s Welle e2o | e23ne2 | e2O Sa tote oulets i kos hekOn nO a tearg 6 
19 | 18 154 | as 9 7 
20 | 19 16 | 14 10 9 
21 | 20 laleho 
22 7 
23 
24 


——— ee 
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TABLE 25.—Quarter girth;! equivalents in true girth, diameter, area, and volume, 
Umted States measurement and metric system 


Quarter girth unit | United States measurement Metric system 
1inch MVOTUOeINGH Ayn CCS ee In true girth=10.16 cm. 
SY Mae cee Tern aa ON Mr In diameter=1.2732 inches_--_-.-------------] In ciara O es 24 cm. 
—1 9726 : =0.118288 m2 per acre. 
1 square foot per acre_______- = 1.2732 square feet per acre-______._-__--___- Saeee 1m? per hectare. 


1 cubic foot per acre________- = 1.2732 cubic feet per acre..__._-__--------- fe tacceee a ner Hectares 


1A British unit used customarily in East Indian forestry, equivalent to about 144 diameters. The 
converting factor from diameter to quarter girth would be + or 0.7854. 


TABLE 26.—WNatural trigonometric functions, by half degrees 


Degree} Sin Cos Tan Degree} Sin Cos Tan Degree | Sin Cos Tan 
° i, fe} / ° 7 
Q 30 | 0.0087 | 1.0000 | 0.0087 15 30 | 0. 2672 | 0.9636 | 0.2773 30 30 | 0.5075 | 0.8616 | 0.5890 
1 -0175 | .9998 .0175 16 2756 | .9613 . 2867 31 -5150 | .8572 . 6009 
1 30) } °20262'} - 9997 . 0262 16 30] .2840} .9588 . 2962 31 30] .5225 | .8526 . 6128 
2 . 0349 | .9994 . 0349 17 . 2924 | .9563 - 3057 32 - 5299 | .8480 . 6249 
2 30] .0486} .9990 . 0437 17 30} .3007 |} .9537 . 3153 32 30] .5373 | .8434 . 6371 
3 . 0523 | . 9986 . 0524 18 . 3090 | . 9511 . 3249 33 - 5446 | . 8387 . 6494 
3 30] .0610] .9981 . 0612 18 30] .3173 | .94838 . 3346 33 30] .5519 | .8339 . 6619 
4 . 0698 | . 9976 . 0699 19 . 3256 | . 9455 . 3443 34 . 5592 | .8290 . 6745 
4 30] .0785 | .9969 . 0787 19 30} .3338} .9426 . 3541 34 30] .5664 | .8241 . 6873 
5 -0872 } .9962 . 0875 20 . 3420 | . 9397 . 3640 35 . 5736 | .8192 . 7002 
5 30] .0958] .9954 . 0963 20! 30)))). 3502 }) -. 9367 . 3739 35 30] .5807] .8141 . 7133 
6 -1045 | .9945 - 1051 21 . 3584 | . 9336 . 3839 36 . 5878 | .8090 - 7265 
6 SON h e132) | 49936 . 1139 21 30} .3665 | .9304 - 3939 36 30} .5948 | .8039 - 7400 
7 . 1219 | .9925 . 1228 22 . 3746 | .9272 . 4040 37 .6018 | .7986 - 7536 
7 30 | - 1305 |) “994 - 1317 22 30] .3827 | .9239 . 4142 37 30) .6088} .7934 . 7673 
8 - 1392 } .9903 . 1405 23 . 3907 | .9205 - 4245 38 .6157 | . 7880 - 7813 
8 80] .1478 | .9890 . 1495 7B) G0) |) “Saws |. a Wlril . 4348 38 30] .6225 | .7826 . 7954 
9 . 1564 | . 9877 . 1584 24 -4067 | .9135 - 4452 39 -6293 | .7771 . 8098 
9 30] .1650] . 9863 . 1673 24 30| .4147! .9100 . 4557 39 30] .6361 | .7716 - 8243 
10 . 1736 | . 9848 . 1763 25 . 4226 | . 9063 . 4663 40 , .6428 | .7660 - 8391 
10 30 || 21822) | 2.9833 . 1853 25 30] .43805 | . 9026 . 4770 40 30] .6494] .7604 . 8541 
11 . 1908 | . 9816 . 1944 26 . 4384 | . 8988 . 4877 41 6561 | . 7547 . 8693 
SON OOS 9799 . 2035 26 30] .4462 | .8949 . 4986 41 30] .6626] .7490 - 8847 
12 . 2079 | .9781 . 2126 27 . 4540 | .8910 . 5095 42 .6691 | . 7431 - 9004 
12 30 )| 22164 | .9763 - 2217 27 30] .4617 | .8870 - 5206 42 30] .6756 | .7373 - 9163 
13 . 2250 | .9744 . 2309 28 . 4695 . 8829 - 5317 43 . 6820 | .7314 - 9325 
13 30 |) ~ 2384 | 29724 . 2401 28 30] .4772 | .8788 . 5430 43 30] .6884] .7254 . 9490 
14 . 2419 | .9703 . 2493 29 . 4848 | . 8746 . 5543 44 .6947 | .7193 - 9657 
14 30] .2504] .9681 . 2586 29 30 | .4924 | .8704 . 5658 44 30] .7009] .7133 . 9827 
15 . 2588 | . 9659 . 2679 30 . 5000 ; . 8660 . 5774 45 7071 | . 7071 1. 0000 
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TABLE 27.—The International log rule 
[Saw kerf 4% inch]1 
Sa a Mle rc a ec 


Volume in board feet of logs of indicated length in feet 


Diame- 
Diameter (inches) eet 

8 10 12 14 16 18 290 | inches 

nes SABE EAE AED, «Oe Re ON te A ele gee 5 5 5 5 5 10 4 
Eg ae toe MBs ra tae ae 5 5 10 10 10 15 15 5 
Gis eae role hae eR epee sain means 10 10 15 15 20 25 25 6 
aed  iaee PR NS EM pe ARAL E OS 10 15 20 25 30 35 40 7 
Pe eR D net Pena Ph Ge iy emer oe 15 20 25 35 40 45 50 8 
Qo OE UPB GEs Uae TNE D 20 30 35 45 50 60 70 9 
OWS etn ch ate alte iam hs US 30 35 45 55 65 75 85 10 
ene eee ee Le eos re) ee 35 45 BB 70 80 95 105 11 
{ole eee Nr Sa 45 55 70 85 95 110 125 12 
he Meee Ma eer SEP pe ear BB 7 85 100 115 135 150 13 
ry Saige hoe See 65 80 100 115 135 155 175 14 
Lie eee i BAEa on crest ee 75 95 115 135 160 180 205 15 
[6S ae see lesa ee an RE 85 110 130 155 180 205 235 16 
ihre a pe Sey, Peete Se ea ts 95 125 150 180 205 235 265 17 
19 2 BEG Eee abe 110 140 170 200 230 265 300 18 
iC eeornat Meee em acre cia Gr Vs Genet Ts 125 155 190 295 260 300 335 19 
ee cs Pept WR eI RC ye 135 175 210 250 290 330 370 20 
ey eerie fence Nini 155 195 235 280 320 365 410 91 
Sai bio Aiaeaes 1 tie SI 170 215 260 305 355 405 455 29 
Dies oh mecauess 3) Spee eb ae ene aes 185 235 285 335 390 445 495 23 
oy ae Se Grads on hel Pesce oes ae 205 255 310 370 495 485 545 24 
hie: Ray ab sen arel natu Bee wea 290 280 340 400 460 525 590 25 
DGigtoc Pawies HAgne Lak lose eRe 240 305 370 435 500 570 640 26 
ite ate eo ne he NVR ay: 260 330 400 470 540 615 690 o7 
Rea sh aateps ob ae ROM eel ee 280 355 430 510 585 665 745 28 
POuk 2) Bowie 4 ale a Kae Ea eep 305 385 465 545 630 715 800 29 
Buse sh Eapen gee Sain Ce ie ok Wie te 395 410 495 585 675 765 860 30 
Biles By wae ME Roar Side ee 350 440 530 625 720 820 915 31 
S5cce J Eopiagee OO nee o> Gaetan COR 375 470 570 670 770 875 980 39 
Riad) tle E ahem eee 1lam 400 500 605 715 820 930 | 1045 33 
(es ae een a eee MR ec: 495 535 645 760 875 990 | 1110 34 
Bias? St (sie: twat. heey aa aoe 450 565 685 805 925 | 1050| 1175 35 
SRDS faganie reel NOR etn 475 600 725 855 980 | 1115 | 1245 36 
Riek hae? Papa Ae ee aie 505 635 770 905 | 1040| 1175] 1315 37 
Rnd oe powac cs Pea Oh a. 2 Ue 535 670 810 955-| 1095] 12451} 1390 38 
SOuis Wares bee ba im 565 710 8551 1005| 1155 | 1310} 1465 39 
AR oe Tete! As pe oe Boe Ng ES 595 750 900 | 1060! 1220] 1380] 1540 40 
Ai POR amo Relea a beat a 625 785 950! 1115) 1280| 1450] 1620 41 
Ppa Heel: Meee te Teg ette 655 825 995 | 1170| 1345] 15951] 1705 42 
AS ce i OF iho ane, AAG RE a 690 870 | 1045| 1230| 1410] 1600] 1785 43 
Aaa 2 Ai cae ge PO ee Ae 725 910| 1095) 1290] 1480] 1675} 1870 44 
rice iine aie eee ion ee ecg 755 955 | 1150) 1350| 1550] 1755} 1960 45 
AGuin i+ boerema: (8 hmeg. bts eee ie 795 995 | 1200| 1410]! 1620! 1835} 2050 46 
a7 n Teen OR Ieee UP aan: ape g30 | 1040| 1255 | 1475] 1695] 1915 | 2140 47 
ARGH? 3 bees oT Shae Der re tee aER 3651 1090| 1310| 1540! 1770| 2000] 2935 48 
40M ar eeee EE ee Re aes 905 | 1135) 1370| 1605| 1845] 2085] 2330 49 
Bev k wees Ub pees he eee 940] 1185| 1425| 1675| 1920| 2175] 2495 50 
Bilis a ea 930 | 1235) 1485 | 1745| 2000! 2265] 2595 51 
ean ane nenmrnat ede mten = ace 1020 | 1285 | 1545] 1815} 2080] 2355| 2695 52 
BO lerda lc ube? Mastery Renee Rae 1060} 1335 | 1605| 1885} 2165 | 2445| 2730 53 
Finite Dekh ey erin ea aie ene 1100 | 1385] 1670] 1960] 2245] 2540| 2835 54 
Benda NU els He ate a 1145 | 1440] 1735} 2035] 23301 2640| 2945 5B 
BO Beste ae Ln Deo Ee 1190 | 1495 | 1800] 2110} 2420] 27351 3050 56 
faa REO EASE epee: 1230 | 1550] 1865] 2185] 2510] 2835 | 3165 57 
Beta hae ob as Pa cee TNR 1275 | 1605} 1930} 2265| 26001 2935) 3275 58 
BO eas Kticce inee bin Meee 1320 | 1660} 2000] 2345] 2690] 3040] 3390 59 
GORE SS 1 ae ee ak a 1370 | 1720| 2070) 2425] 2785| 3145 | 3510 60 


1 Seale for seasoned lumber with M6-inch shrinkage per l-inch board, and saws cutting a 44-inch kerf, 
or for green lumber, for saws cutting a 516-inch kerf. For saws cutting a 14-inch kerf add 10.5 percent. 

Formula: ((D2X0.22) —0.71D) 0.904762 for 4-foot sections. 

Taper allowance: 14 inch per 4 feet lineal. 


Note.—The International log rule gives consistent results under good milling practice. It is the most 
fair rule for all classes of timber and logs and should be used for second-growth material particularly. For 
this reason the International volume tables are recommended. 


FACTORS AND TABLES OF EQUIVALENTS USED IN FORESTRY 17 


TABLE 28.—Scribner decimal C log rule 


[In tens—i. e., 0 omitted] 


Contents in board feet of logs of length indicated in feet 
Diameter (inches) 


| 6 8 10 12 14 16 18 20 22 24 
| Gl ee. nr es ek 0.5 0.5 1 1 1 2 2 2 3 3 
7 ie) Oe SEES 5 1 1 2 2 3 3 3 4 4 
| Ree TAL Cube TEE 1 1 2 2 2 3 3 3 4 4 
OMSL ee. yak) 1 2 3 3 3 4 4 4 5 6 
TO) eee ea EE 2 3 3 3 4 6 6 7 -8 9 
| LUE ee ae 2 3 4 4 5 7 8 8 9 10 
77 | ae ee i 3 4 5 6 7 8 9 10 11 12 
1G a ee 4 5 6 7 8 10 11 12 13 15 
| 1S a ee 4 6 7 9 10 11 13 14 16 ly 
TA. Ae RE aD 5 il 9 11 12 14 16 18 20 21 
1G 5 Bae EE 6 8 10 12 14 16 18 20 22 24 
7 5 ae ae 7 9 12 14 16 18 21 23 25 28 
| 1QeaOn: Sek. TON: 8 11 13 16 19 21 24 27 29 32 
TOE UG SY TS 9 12 15 18 21 24 97 30 33 36 
Te a rae 2 11 14 17 21 24 28 31 35 38 42 
| OPS OTE ee 12 15 19 23 27 30 34 38 42 46 
| OREN Sete Ti 13 17 21 25 29 33 38 42 46 50 
| Oe TMS Oe wi a 14 19 23 28 33 38 42 47 52 57 
| unm rina take | Mead: 15 21 25 30 35 40 45 50 55 61 
Til, ok eS a 17 23 29 34 40 46 52 57 63 69 
Sg ae eS CNS 19 25 31 37 44 50 56 62 69 75 
7 as ae: 21 27 34 41 48 55 62 68 75 82 
Ft a ie | eo 29 36 44 51 58 65 73 80 87 
OMER Las. leew. Wie! 23 31 38 46 53 61 68 76 84 91 
CY ate oe a 25 33 41 49 57 66 74 82 90 99 
FieOSEs Coa ae: tei 27 36 44 53 62 71 80 89 98 106 
CUok DO in’ Sie Eco a 28 37 46 55 64 74 83 92 101 110 
Cot ST ee eae ie 29 39 49 59 69 78 88 98 108 118 
| BY gem os Spans Lani a) 30 40 50 60 70 80 90 100 110 120 
| Sie Sanhedced ma Li leas, 33 44 55 66 77 88 98 109 120 131 
S6Na bee een 35 46 58 69 81 92 104 115 127 138 
21 ee eee ee ge 39 51 64 77 90 103 116 129 142 154 
SO eat). oe 40 54 67 80 93 107 120 133 147 160 
SOMBIE ES LS et 42 56 70 84 98 112 126 140 154 168 
1) SOO SE lie 45 60 75 90 105 120 135 150 166 181 
Gia Heh: SS OR 48 64 79 95 111 127 143 159 175 191 
AO MDEE ib. iy. ET 50 67 84 101 117 134 151 168 185 201 
Asean Ne. 48h. ae 52 70 87 105 122 140 157 174 192 209 
CS Ae Oe 56 74 93 111 129 148 166 185 204 222 
Cc a ieee As i 57 76 95 114 133 152 171 190 209 228 
AG MS tia SO. ee & 59 79 99 119 139 159 178 198 218 238 
A AT SE 62 83 104 124 145 166 186 207 228 248 
Agni: ea ire we. 65 86 108 130 151 173 194 216 238 260 
CCP Lath Te ies es sei 67 90 112 135 157 180 202 225 247 270 
FRG Le OS eee ae 70 94 117 140 164 187 211 234 257 281 
Biemeee ee STR RN 73 97 122 146 170 195 219 243 268 292 
5) ee pees EL 76 101 127 152 177 202 228 253 278 304 
RamEM ADE Tt Ny, 79 105 132 158 184 210 237 263 289 316 
pee ees ACY SEY 82 109 137 164 191 218 246 273 300 328 
ifne oo 4 Sele bee ee 85 113 142 170 198 227 255 283 312 340 
igi wee ie Coe 88 118 147 176 206 B35 264 204 323 353 
i Ab es 91 122 152 183 213 2A4 274 304 335 365 
GEMM et Sie TNS, 95 126 158 189 221 252 284 315 347 379 
poms Tet IRR 98 131 163 196 229 261 204 327 359 392 
Gomes eT eT Bes: 101 135 169 203 237 270 304 338 372 406 


{ 


Diameter given is for the small end of the log measured inside bark. 
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Length (feet) 


TasBLE 29.—Solid cubic contents of logs 


Contents in cubic feet for average middle diameter of log in inches indicated 


4 3 


TST ESTO TING TING BIND TINS est temas feed re eet Fe ot) EN 


DAADADDon or soo LP PPP EWWWWWNNNNNRRRHE 


OO CO OONINNT NOAM OWONINO BP PPR OWWWONNNDHH 


10 


|} a 


13 


OOO 00 COCONI NIAID ODODOONO PS PWWWNNnde 


CO & 00 00 CO ST TOD Od OV OT HE EE WW OD 


© CO 00 OO MINTO OV OT Ee WW DD 


© © CO TIO Ov Ou He WW 


© © CO ST OD OF O71 > 


© 00 SIO? 2 OU > 


18 | 19 | 20 


Contents in cubic feet for average middle diameter of log in inches indicated 


Length (feet) 


22 | 23 | 24 | 25 


26 


21 
Ae Oa 10 
Ge es ee 12 
Gree 14 
(ae Ee EA Uy 
See ee 19 
Ae ee ee 22 
(Qh. eee 24 
ts ee 26 
12h Sale ee 29 
13 eo ee 31 
14ers 34 
1s eee se 36 
LI ee eee 2 Ee 38 
Ty (auesSaes MS 41 
1822 2 3s SERS 43 
[QR e =e Eee 46 
20 Et ace ee 48 
7) Mpa ie St SN, 51 
DD HOSEN 53 
7 SES ope ae ee 55 
7A, NM A eae 58 
20 Sona ne aaa 60 
7A ep ee IEE a eo 63 
7 faa ee ere ea 65 
7 oul Sire he 67 
7 ene pee eee 70 
SOLS ae: 72 
Ola eee ae 75 
B22 ee ene 77 


20) 22) 24 
23| 25) 27 
26] 28) 31 


92) 101} 109 


12) 13) 14 
14; 16) 17 
17| 19} 20 


114 
118 


27 


133 
138 
142 
147 


152 
157 


28 | 29 | 30} 31 


32 | 33 | 34 | 35 


36 


37 | 38 | 39 


—— tC 
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TaBLE 30.—Comparison of log rules 


Board foot values for 16-foot logs for log rules and in percentage of International ! 


Blodgett 


: Hum- 
ot aN phrey or 
enna Vermont 
Bd. | Per-| Bd. | Per- 
ft. \cent|\ ft. \ cent 
13} 260} 11) 220 
19} 190) 16) 160 
26} 130) 24) 120 
BYol al7q) 84h alloy 
43) 108} 43) 108 
54] 108] 53] 106 
66} 102! 67) 103. 
78| 981 80) 100 
92| 97] 96! 101 
106 92} 112 97 
123 Qi) 1381 97 
139} 87) 149] 93 
157| 87) 171) 95 
176 86} 192 94 
197; 86! 216} 94 
217 83] 240 92 
240 83] 267 92 
262 82] 293 92 
287) 81) 323) 91 
313} 80] 352} 90 
339 80} 384 90 
367| 80) 416) 90 
397 79) 451 90 
426) 79] 485} 90 
457| 78| 523) 89 
489} 78] 560; 89 
514} 76] 600) 89 
557| 77] 640) 89 
592} 77| 683) 89 
628) 77) 725) 8&8 
666| 76! 771] 88 
704) 76] 816} 88 
7441 76] 864) 88 
785| 75) 912) 88 
827} 76] 963} 88 
870} 751,013) 88 
914 75|1, 067 87 


Top diam- 
Geecsneige Inter- anes 
ar na- cribner : 
(inches) Le Scribner Decunal Bee Doyle Poslbend eect 

kerf 

Bd. | Bd. | Per-| Bd. | Per-| Bd. | Per-| Bd. | Per-| Bd. | Per-| Bd. | Per- 

ft. | ft. \cent) ft. |cent| ft. | cent| ft. |cent| ft. j cent) ft. | cent 
Ae) SAPs (LON POO GO SLO) oe Ee (3) 60 
Sia lee 2 = LOGS) 230 /G10) 00 | Rae eae 1 10 1 10} (11)} 110 
(ee rig HO) AP CO AO) TCO le 4) 20 4; 20) 20] 100 
(ee ee BO}, PY SO SKOOL ee 9} 30 City SO ous 
(kes hee ee 40 32 80 30 Ua) ae do 16 40 16 40 44) 110 
OR rRti pi 50 42 84 40 SO eae 25 50 25 50 52) 104 
Qe eas 65 54 83 60 92 50 (Gul 36 55 36 55 68] 105 
yi pega Ne 80} 64 80; 70; 88} 63! 79} 49) 61) 49) 61) 83) 104 
{2b Dee ee 959k Sai 80), 84 S77 Sli G4 67 S64 67 105) Lit 
SS RE REN 115} 97} 84} 100] 87) 94} 82) 81) 70; 81] 70) 120) 104 
as ee 135} 114 84; 110 81} 114 84) 100 74) 100 74| 142) 105 
Phase Eee 160| 142 89] 140 88] 137 86) 121 76) 121 76| 161) 101 
Geese 180] 159 88] 160 89) 161 89] 144 80] 144 80} 179 99 
jet « Seen is 205} 185} 90] 180} 88] 188) 92] 169] 82) 169) 82] 205) 100 
1 Yo a Bg 230} 213 93] 210 91] 216 94] 196 85) 196 85] 232) 101 
1 NO ek ee 260} 240 92) 240 92} 245 94) 225 87) 225 87| 271) 104 
(Mane ge Be 290} 280] 97) 280) 971 276) 95] 256] 88) 256) 88} 302; 104 
PA an ete ed Ont 320] 304 95} 300 94} 308 96] 289 90} 289 90) 336} 105 
VIER BES Ate ue 355| 334 94| 330 93! 341 96! 324 91! 324 91! 363] 102 
Does Ae AD 390] 377 97| 380 97| 376 96] 361 93! 361 93| 401) 103 
2AL Sea 425] 404 95] 400 94] 412 97) 400 94; 400 94] 439) 103 
DI lh Ss ek 460} 459) 100] 460) 100} 449) 98] 441) 96) 441] 96) 477; 104 
Pa a a 500} 500] 100) 500} 100} 488) 98] 484) 97] 484) 97) 507} 101 
Di teeta eae 540] 548} 101) 550} 102} 528) 98] 529] 98) 520} 98) 546] 101 
Dake ts ea Ui 4 585] 582} 99) 580! 99} 569} 97) 576} 98] 582) 99) 614] 105 
20 BERLE 630} 609] 97) 610) 97) 612] 97] 625) 99} 609; 97] 657] 104 
0 See 675| 657| 97| 660} 98} 656) 97! 676} 100] 657; 97) 706} 105 
i RSS ae RNS 720} 710 99} 710 99} 701 97} 728] 101) 710 99} 755) 105 
BO Maan es Lean 770| 736] 96) 740} 96} 748) 97] 784} 102} 736} 96} 792) 103 
Soir anes 820} 7841 96} 780} 95} 796} 97] 841) 103] 784) 96} 848] 103 
SAA ero sek 875} 800} 91) 800) 91) 845) 97] 900} 103] 800} 91] 900) 103 
Bie en Ee 925) 876} 95) 880) 95) 897) 97) 961} 104) 876) 95) 949) 103 
Somes nea 980} 923) 94) 920) 94) 950]  97/1,024) 104] 923) 94/1,026] 105 
Bi (sae ale 1, 040)1, 029} 99/1,030)  99]1,006}  97/1,089} 105]1,029}  99]/1,089] 105 
Oto eee eae 1, 095)1, 068} 98]1,070) 98)1,064) 97/1, 156) 106)/1,068] 98/1, 135) 104 
|!) A ena 1, 155}1, 120 97\1, 120 97|1, 124 97/1, 225} 106)/1, 120 97/1, 209} 105 
AQ een ros 1, 220)1, 204 99}1, 200 97/1, 296] 106/1, 204 99)1, 261] 103 


ele 185 


1 International log rule for saws cutting a 14-inch kerf taken as a standard=100 percent. 
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TaBLE 31.—Ratios for customary map scales 


Seale 1 to | Inchesper| Miles per | Feet per | Meters per] Feet per | Acres per Square miles 


: , F per square 
mile h h h 165 inch |square inch inght © 


2'500,000_-- -_- 025 | 39.4571 63, 500. 1 


Representative | Inches per || Representative | Inches per 
fraction mile 1 fraction per mile} 


30500 mean 
19 \0) 5) ere ane 
30; 000s 
58200) Oa 


PWWA CWA WWW WWW NNNNNNN 
Ft ee ee ee et 


1 Seale in inches per mile=representative fraction X 63,360 (constant). 
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TABLE 33.—Number of seeds per unit weight 


| Number | Number | Number | Number per |} Number | Number | Number | Number per 
per ounce| per gram {| per pound kilogram perounce|] per gram | per pound kilogram 


i 100 3. 5273 1, 600 3, 527.3 1, 984. 5 70 31, 752 70, 000 
| 125 4. 4092 2,000 4, 409. 2 2, 000 70. 5467 32, 000 70, 546. 7 
| 141.75 5.0 2, 268 5, 000. 0 2, 268 80 36, 288 80, 000 
| 150 5. 291 2, 400 5, 291.0 2,500 88. 1834 40, 000 88, 183. 4 
200 7. 0547 3, 200 7, 054. 7 2, 551.5 90.0 40, 824 90, 000 
| 283.5 10.0 4, 536 10, 000. 0 2, 750 97. 0018 44, 000 97, 001. 8 
| 300 10. 5820 4, 800 10, 582. 0 2, 835 100 45, 360 100, 000. 0 
| 312.5 10. 2293 5, 000 10, 229.3 3, 000 105. 8201 48, 000 105, 820. 1 
400 14. 1094 6, 000 14, 109. 4 3, 125 110. 2293 50, 000 110, 229. 3 
| 425. 25 15.0 6, 804 15, 000. 0 3, 750 132. 2751 60, 000 132, 275. 1 
500 17. 6366 8, 000 17, 636. 6 4, 000 141. 0934 64, 000 141, 093. 4 
567 20 9, 072 20, 000. 0 4, 375 154. 3210 70, 000 154, 321.0 
600 21.16 9, 600 21, 160.0 5, 000 176. 3668 80, 000 176, 366. 8 
| 625 22. 0459 10, 000 22, 045.9 5, 625 198. 4127 90,000 |- 198, 412.7 
| 700 24. 6914 11, 200 24, 691. 4 6,000 211. 6402 96, 000 211, 640. 2 
708. 75 25 11, 340 25, 000. 0 6, 250 220. 4586 100, 000 220, 458. 6 
800 28. 2187 12, 800 28, 218.7 7,000 246. 9136 112, 000 246, 913. 6 
850. 5 30 13, 608 30, 000 7, 812. 5 275. 5732 125, 000 275, 573. 2 
900 31. 7460 14, 400 31, 746.0 9, 375 330. 6878 150, 000 330, 687. 8 
937.5 33. 0688 15, 000 33, 068. 8 10, 000 352. 7337 160, 000 352, 733. 7 
1, 000 35. 2734 16, 000 35, 273. 4 12, 500 440. 9171 200, 000 440, 917.1 
1, 134 40 18, 144 40, 000. 0 14,175 500 226, 800 500, 000 
1, 250 44. 0917 20, 000 44, 091.7 15, 000 529. 1005 240, 000 529, 100. 6 
1, 417.5 50 22, 680 50, 000 15, 625 551. 1464 250, 000 551, 146. 4 
1, 500 52. 9100 24, 000 52, 910.0 20, 000 705. 4674 320, 000 705, 467. 4 
1, 562. 5 55. 1146 25, 000 55, 114. 6 28, 350 1,000 453, 600 | 1,000, 000 
1, 701 60 27, 216 60, 000 30, 000 1, 058. 2017 480,000 | 1,058, 201. 7 
1, 750 61, 7284 28, 000 61, 728. 4 31, 250 1, 102. 2928 500, 000 | 1, 102, 292.8 
1, 875 66. 1376 30, 000 66, 137.6 


TaBLE 34.—Number of seeds or plants per unit area 


Side dimensions Side dimensions 


A pipe Number 

quare er : 

Rectan- aioe Rectan 
sl =e gular 


inches Inches Feet inches 


85 
0 
2 


i=) 


Pa Pd Dd Pd Pd Pd 
o 


Lol oR oe ol 
SIND OD 
CON OOD 


WwWwwwhd bd bo 
Dd Pd Pd bd Pd DS Dd 
— 


0. 
1. 
1. 
It. 
1. 
it, 
1. 
il, 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
3. 
3. 
3. 
2. 
2. 
2. 
3. 
3. 
3. 
3. 
3. 
4. 
4, 
4, 
3. 
3. 
3. 
4. 
4, 
4, 


[S*) 
le.) 
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TABLE 35.—Discharge in second-feet per day converted into runoff in millions of 
gallons 


1 second-foot equivalent to 7.4805 gallons per second per day, 448.83 gallons per minute per day, 26,929.8 


gallons per hour per day, or 646,315.2 gallons per day. 


TABLE 36.—Runoff in million gallons converted to discharge in second-feet per day 


Tens 


Units 


1,000,000 gallons in 24 hours equivalent to 1.547 second-feet. 
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TaBLE 37.—Runoff in acre-feet converted to runoff in million gallons 


© CO "IMD Cr WN FIO 


372 | 27. 
30. 956 


- 630 


28.023 | 28.349 
31. 282 | 31. 608 


1 acre-foot equals 43,560 cubie feet; equivalent to 325,850 gallons. 


| 


2. 607 
5. 865 

9. 124 
12.382 
15. 641 
18. 899 


28. 675 
31. 933 


‘TABLE 38.—Runoff in million gallons converted into runoff in acre-feet 


| Tens 


58 | 251.65 | 
97 | 282. 34 


Units 


1,000,000 liquid gallons (231,000,000 cubic inches) equivalent to 3.0689 acre-feet 
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TABLE 39.—Discharge of water: conversion of second-feet into runoff in acre-feet 


Period in days 
Second-feet 


1 5 10 15 20 28 29 30 31 


19. 83 29. 75 39. 66 55. 5 57.5 59. 5 61.5 
39. 67 59. 50 79. 34 111.1 115.0 119.0 123.0 
59. 50 89. 25 119.0 166. 6 172.6 178.5 184. 5 
79. 34 119. 01 158. 68 222. 1 230. 1 238. 0 246.0 
99. 17 148. 76 198. 34 277.7 287.6 297.5 307.4 
119.0 178. 50 238. 0 333. 2 345. 1 357.0 368. 9 
138.8 208. 20 277. 60 388. 8 402. 6 416.5 430. 4 
158, 7 238. 05 317. 40 444.3 460. 2 476.0 491.9 
267.75 


TaBLE 40.—Discharge of water: conversion of second-feet per square mile into runoff 
in depth in inches over the area 


Period in days 
Second-feet per ie au fesetiy Sanwa 
square mile | 
1 5 10 15 28 29 30 31 
Det i! PARR SS. 0. 03719 0. 18595 0.3719 0. 5579 1.041 1.079 1.116 1. 153 
ORY Dts . 07438 . 37190 . 7438 iealtby/ 2. 083 PA, INIT) 2. 231 2. 306 
3 Fy oe LP a1nlley/ . 55785 1.1157 1. 6736 3. 124 3. 236 3.347 3. 459 
Ape ie cre . 14876 . 74380 1. 4876 2. 2314 4.165 4.314 4, 463 4,612 
ENG = A Sai . 18595 . 92975 1.8595 2. 7892 5. 207 5. 393 5. 579 5. 764 
| Hae so weer et . 22314 ieililay 2. 2314 3. 3471 6. 248 6. 471 6. 694 6.917 
eA ae . 26033 1.3017 2. 6033 3. 9049 7. 289 7. 550 7.810 8.070 
cos ciiieg 2, Oot cake . 29752 1. 4876 2.9752 4. 4628 8. 331 8. 628 8. 926 9, 223 
OSs Seah . 33471 1. 67355 3. 3471 5. 0207 9. 372 9. 707 10. 041 10. 376 


Cubic Cubie Cubic Cubic 

Inches feet per | yards per Inches feet per | yards per 
depth acre square depth acre square 

mile mile 

0. 01 36 860 0. 24 871 20, 651 
. 02 73 i, GAL ~ 20 908 PALS Gy lil 
. 03 109 2, 581 . 26 044 22, 372 
. 04 145 3, 442 32 980 23, 232 
. 05 182 4, 302 . 28 1,016 24, 092 
. 06 218 5, 163 . 29 1, 053 24, 953 
.07 254 6, 023 . 30 1, 089 25, 813 
. 08 290 6, 884 5B) 1, 198 28, 395 
. 09 327 7, 744 . 30 1, 270 30, 116 
oY 363 8, 604 . 40 1, 452 34, 418 
eth 399 9, 465 . 45 1, 634 38, 720 
aie 436 10, 325 . 50 1,815 43, 022 
3 472 11, 186 > 50 1, 996 47, 324 
14 508 12, 046 . 60 2,178 51, 627 
.15 545 12, 907 . 65 2,360 - 55, 929 
. 16 581 13, 767 . 70 2, 541 60, 231 
eelids 617 14, 628 3 75) 2,723 | 64,533 
.18 653 15, 488 . 80 2, 904 68, 836 
.19 690 16, 248 . 85 3, 085 73, 138 
. 20 726 17, 209 . 90 3, 267 77, 440 
5 7Al 762 18, 069 .95 3, 449 81, 742 


86, 044 


1 Inches depth multiplied by 3,630 gives the number of cubic feet per acre to a depth of Linch: mulitplied 
by 86,044.44 gives the number o cubic yards per square mile to a depth of 1 inch. 
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TABLE 42.—Random numbers: ten thousand randomly assorted digits 1 


00-04 


54463 
15389 
85941 
61149 
05219 


41417 
28357 
17783 
40950 
82995 


96754 
34357 
06318 
62111 
47534 


98614 
24856 
96887 
90801 
55165 


75884 
16777 
46230 
42902 
81007 


68089 
20411 
58212 
70577 
94522 


42626 
16051 
08244 
59497 
97155 


98409 
45476 
89300 
50051 
S153 


19152 
44560 
68328 
46939 
83544 


91621 
91896 
55751 
85156 
07521 


05-09 


22662 
85205 
40756 
69440 
81619 


98326 
94070 
00015 
84820 
64157 


17676 
88040 
37403 
52820 
09243 


15993, 
03648 
12479 
21472 
TA k2. 


12952 
37116 
43877 
66892 
00333 


01122 
67081 
13160 
42866 
74358 


86819 
33763 
27647 
04392 
13428 


66162 
84882 
69700 
95137 
85178 


53829 
38750 
83378 
38689 
86141 


00881 
67126 
62515 
87689 
56898 


10-14 


65905 
18850 
82414 
11286 
10651 


87719 
20652 
10806 
29881 
66164 


55659 
53364 
49927 
07243 
67879 


84460 
44898 
80621 
42815 
83666 


84318 
58550 
80207 
46134 
39693 


Sillstel 
89950 
06468 
24969 
71659 


85651 
57194 
33851 
09419 
40293 


95763 
65109 
50741 
91631 
31310 


77250 
83635 
63369 
58625 
15707 


04900 
04151 
21108 
95493 
12236 


15—19 


70639 
39226 
02015 
88218 
67079 


92294 
35774 
83091 
85966 
41180 


44105 
71726 
SEALS) 
moat 
00544 


62846 
09351 
66223 
77408 
36028 


95108 
42958 
88877 
01432 
28039 


VaUS 
16944 
15718 
61210 
62038 


88678 
16752 
44705 
89964 
09985 


47420 
96597 
30329 
66315 
89642 


20190 
56540 
7ASSi 
08342 
96256 


54224 
03795 
80830 
88842 
60277 


20-24 


79365 
42249 
13858 
58925 
92511 


46614 
16249 
91530 
62800 
10089 


47361 
45690 
50423 
89292 
23410 


59844 
98795 
86085 
37390 
28420 


72305 
21460 
89380 
94710 
10154 


06902 
93054 
82627 
76046 
79643 


17401 
54450 
94211 
51211 
58434 


20792 
25930 
11658 
91428 
98364 


56535 
64900 
39564 
30459 
23068 


46177 
59077 
02263 
00664 
39102 


25=29 


67382 
90669 
78030 
03638 
59888 


50948 
75019 
36466 
70326 
41757 


34833 
66334 
67372 
84767 
12740 


14922 
18644 
78285 
76766 
70219 


64620 
43910 
32992 
23474 
95425 


74373 
87687 
76999 
67699 
79169 


03252 
19031 
46716 
04894 
01412 


61527 
66790 
23166 
12275 
02306 


18760 
42912 
05615 
85863 
13782 


55309 
11848 
29303 
55017 
62315 


30-34 


29085 
96325 
16269 
52862 
84502 


64886 
21145 
39981 
84740 
78258 


86679 
60332 
63116 
85693 
02540 


48730 
39765 
02432 
52615 
81369 


91318 
OS 
91380 
20423 
39220 


96199 
96693 
05999 
42054 
44741 


99547 
58580 
11738 
72882 
69124 


20441 
65706 
05400 
24816 
24617 


69942 
13953 
42451 
20781 
08467 


17852 
12630 
37204 
55539 
12239 


S159) 


69831 
23248 
65978 
62733 
72095 


20002 
05217 
62481 
62660 
96488 


23930 
22554 
48888 
73947 
54440 


73443 
71058 
53342 
32141 
41943 


89872 
87894 
03164 
60137 
19774 


97017 
87236 
58680 
12696 
05437 


32404 
47629 
55784 
17805 
82171 


39435 
61203 
66669 
68091 
09609 


77448 
79149 
64559 
09284 
89469 


27491 
98375 
96926 
17 T TA 
07105 


40-44 


47058 
60933 
01385 
33451 
83463 


97365 
47286 
49177 
VUES) 
88629 


53249 
90600 
21505 
22278 
32949 


48167 
90368 
42846 
30268 
47366 


45375 
81378 
98656 
60609 
31782 


41273 
77054 
96739 
93758 
39038 


17918 
54132 
95374 
21896 
59058 


11859 
53634 
48708 
71710 
83942 


33278 
18710 
97501 
26333 
93842 


89415 
52068 
30506 
69448 
11844 


1 Table from Snedecor, George W.: Statistical Methods, 4th edition, 1946. 


45-49 


08186 
26927 
15345 
77455 
75577 


30976 
76305 
USS 
90279 
37251 


27083 
ALS 
80182 
11551 
13491 


34770 
44104 
94771 
18106 
41067 


85436 
10620 
59337 
13119 
49037 


21546 
33848 
63700 
03283 
13163 


62880 
60631 
72655 
83864 
82859 


41567 
22557 
03887 
33258 
22716 


48805 
68618 
65747 
91777 
55349 


23466 
60142 
09808 
87530 
01117 
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TaBLE 42.—Random numbers: ten thousand randomly assorted digits \—Continued 


50-54 
00 59391 
01 99567 
02 10363 
03 86859 
04 11258 
05 95068 
06 54463 
07 16874 
08 92494 
09 15669 
10 99116 
11 15696 
12 97720 
13 11666 
14 71628 
15 40501 
16 22518 
if 75112 
18 80327 
IS) 60251 
20 57430 
21 73528 
22 25991 
23 78388 
24 12477 
728) 83266 
26 76970 
27 37074 
28 83712 
29 20287 
30 74261 
31 64081 
B72 05617 
33) = 26793 
34 65988 
35 27366 
36 56760 
Sif 72880 
38 77888 
39 28440 
40 63525 
41 47606 
42 52669 
43 16738 
44 59348 
45 12900 
46 75086 
47 99495 
48 26075 


49 13636 


5559 


58030 
76364 
97518 
19558 
24591 


88628 
47237 
62677 
63157 
56689 


75486 
10703 
15369 
13841 
73130 


51089 
55576 
30485 
02671 
45548 


82270 
39559 
65959 
16638 
09965 


32883 
80876 
65198 
06514 
56862 


2592, 
49863 
75818 
74951 
72850 


42271 
10909 
43338 
38100 
07819 


94441 
93410 
45030 
60159 
11695 


Vg 
2B oi, 
51434 
31671 
93596 


60-64 


52098 
77204 
51400 
64432 
36863 


35911 
73800 
57412 
76593 
35682 


84989 
65178 
51269 
71681 
78783 


99943 
98215 
62173 
98191 
02146 


10421 
34434 
70769 
09134 
96657 


42451 
10237 
44785 
30101 
69727 


86538 
08478 
47750 
95466 
48737 


44300 
98147 
93643 
03062 
21580 


77033 
16359 
96279 
07425 
45751 


29845 
49939 
29181 
45386 
23377 


65-69 


82718 
04615 
25670 
16706 
55368 


14530 
91017 
13215 
91316 
40844 


23476 
90637 
69620 
98000 
75691 


91843 
82068 
02132 
84342 
05597 


05540 
88596 
64721 
59880 
57994 


15579 
39515 
68624 
78295 
94443 


27041 
96001 
67814 
74307 
54719 


13399 
34736 
58904 
58103 
51459 


12147 
89033 
14709 
62369 
15865 


60774 
33595 
09993 
36583 
bls 


70-74 


87024 
27062 
98342 
99612 
Sula 


33020 
36239 
31389 
03505 
53256 


52967 
63110 
03388 
35979 
41632 


41995 
10798 
14878 
90813 
48228 


43648 
54086 
86413 
63806 
59439 


38155 
79152 
98336 
54656 
64936 


65172 
18888 
A DUS) 
13330 
52056 


21105 
33863 
59543 
47961 
47971 


51054 
89696 
52372 
07515 
74739 


94924 
13484 
38190 
93459 
95126 


US=7S) 


82848 
96621 
61891 
59798 
94335 


80428 
71824 
62233 
72389 
81872 


67104 
17622 
13699 
39719 
09847 


88931 
86211 
92879 
49268 
81366 


75888 
71693 
33475 
48472 
76330 


ZOOS 
74798 
84481 
85417 
08366 


85532 
14810 
10526 
42664 
01596 


03280 
95256 
23943 
83841 
29882 


49955 
47231 
87832 
82721 
05572 


21810 
97588 
42553 
48599 
61496 


80-84 


04190 
43918 
27101 
32803 
34936 


39936 
83671 
80827 
96363 
B5213 


39495 
53988 
33423 
81899 
61547 


73631 
36584 
22281 
95441 
34598 


66049 
43132 
42740 
39318 
24596 


40914 
a5 T/ 
97610 
43189 
ZZ. 


07571 
70545 
66192 
S555 
03845 


73457 
12731 
2H 
25878 
13990 


58312 
64498 
02735 
37875 
32688 


38636 
28617 
68922 
52022 
42474 


85-89 


96574 
01896 
eke }o}e) 
67708 
02566 


31855 
39892 
(BON 
52887 
09840 


39100 
71087 
67453 
07449 
18707 


69361 
67466 
16783 
15496 
72856 


2ilesilel 
14414 
06175 
35434 
VOLS 


65990 
09054 
VSV25 
60048 
05158 


80609 
89755 
44464 
20632 
35067 


43093 
66598 
83268 
23746 
29226 


76923 
31776 
50803 
TAG be) 
20271 


Soils] 
17979 
SAAS 
41330 
45141 


90-94 


90464 
85901 
06235 
5207 
80972 


34334 
60518 
82802 
01087 
34471 


17217 
84148 
43269 
47985 
85489 


05375 
69373 
86352 
20168 
66762 


47676 
79949 
82758 
24057 
09577 


16255 
13519) 
46703 
72781 
50326 


39285 
59064 
27058 
05497 
03134 


05192 
50771 
65938 
55903 
23608 


96071 
05383 
72744 
PAVSYINS) 
65128 


67598 
70749 
91077 
60651 
46660 


35=9)9) 


29065 
51141 
33316 
28612 
08188 


64865 
37092 
84420 
66091 
74441 


74073 
11670 
56720 
46967 
69944 


15417 
40054 
00077 
09271 
17002 


33444 
85193 
66248 
74739 
91871 


LTT 
I2359 
98265 
72606 
59566 


65340 
07210 
40467 
33625 
70322 


48657 
83665 
81581 
44115 
15873 


05813 
39902 
88208 
00132 
14551 


82521 
35234 
40197 
wera 
42338 
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TaBLE 42.—Random numbers: ten thousand randomly assorted digits \—Continued 


00-04 
50 64249 
51 26538 
52 05845 
5S 74897 
54 20872 
55 31432 
56 66890 
Dif 48194 
58 11303 
ay) 54374 
60 64852 
61 16309 
62 42587 
63 40177 
64 82309 
65 79788 
66 40538 
67 64016 
68 49767 
69 76974 
70 23854 
71 68973 
2. 30444 
13 03003 
74 17540 
WS 38916 
76 64288 
TE 86809 
78 99800 
79 92345 
80 90363 
81 64437 
82 91714 
83 20902 
84 12217 
85 45177 
86 28325 
87 29019 
88 84979 
89 50371 
90 53422 
it 67453 
92 07294 
93 79544 
94 64144 
95 90919 
96 06670 
OF; 36634 
98 75101 
99 05112 


05-09 


63664 
44249 
00512 
68373 
54570 


96156 
61505 
57790 
87118 
51925 


34421 
20384 
37065 
98590 
76128 


68243 
79000 
73596 
12691 
55108 


08480 
70551 
93600 
87800 
26188 


55809 
19843 
51564 
99566 


31890 


65162 
32242 
53662 
17646 
86007 


023863 
90814 
28776 
81353 
26347 


06825 
35651 
85353 
00302 
85442 


11883 
57353 
93976 
72891 
71222 


10-14 


39652 
04050 
78630 
67359 
35017 


SI177 
01240 
79970 
81471 
16947 


61046 
09491 
24526 
97161 
93965 


HOTSZ, 
89559 
18609 
17903 
OTS 


85983 
25098 
65350 
07391 
36647 


47982 
69122 
38040 
14742 
by 12 


32245 
43431 
28373 
SSH 
70371 


42307 
08804 
56116 
56219 
48513 


69711 
89316 
74819 
45338 
82060 


58318 
86275 
52062 
85745 
72654 


i519 


40646 
48174 
55328 
51014 
88132 


75541 
00660 
33106 
52936 
45356 


90849 
91588 
72602 
41682 
26743 


04257 
25026 
73150 
93871 
08404 


96025 
78033 
14971 
11594 
78386 


41968 
42502 
39418 
05028 
08279 


82279 
04835 
34333 
31459 
52281 


535 Fi 
52746 
54791 
67062 
63915 


67950 
41620 
23445 
16015 
46471 


00042 
92276 
83678 
67106 
51583 


20-24 


97306 
65570 
18116 
33510 
25730 


81355 
05873 
86904 
08555 
78371 


13966 
97720 
57589 
84533 
24141 


27084 
42274 
62463 
STA 
82684 


50117 
98573 
23525 
21196 
04558 


69760 
48508 
49915 
30033 
91794 


79256 
39070 
55/91 
59915 
14510 


22532 
47913 
64604 
26146 
11158 


64716 
32048 
68237 
66613 
24162 


52402 
Ti5o1 
41256 
26010 
05228 


PAS, 


31741 
44072 
69296 
83048 
22626 


24480 
13568 
48119 
28420 
10563 


39810 
89846 
93131 
67588 


~ 04838 


14743 
23489 
33102 
79109 
00497 


64610 
79848 
00427 
00781 
61463 


79422 
28820 
19000 
94889 
94068 


80834 
59702 
74758 
03444 
76094 


74921 
54577 
08815 
82567 
25563 


18003 
70225 
07202 
88968 
39500 


28210 
46924 
60948 
62107 
62056 


30-34 


07294 
40192 
91705 
17056 
86723 


77243 
76082 
52503 
49416 
97191 


42699 
30376 
37292 
62036 
40254 


17520 
34502 
45205 
09425 
51126 


99425 
31778 
52073 
32550 
57842 


80154 
59933 
58050 
53381 
49337 


06088 
31508 
51144 
55743 
96579 


1155 
47525 
46029 
S312 
91905 


49581 
47597 
99 SES 
14595 
87351 


34075 
60839 
18685 
60885 
57390 


55-59 


84149 
51153 
86224 
72506 
91691 


76690 
79172 
24130 
44448 
53798 


21755 
76970 
05967 
49967 
26065 


95401 
75508 
87440 
26904 
T9935 


62291 


29555 
64280 
57158 
90382 


91486 
72998 
16899 
23656 
88674 


99462 
60935 
18827 
74701 
54853 


42201 
77705 
71186 
14124 
18431 


45378 
33137 
62282 
63836 
36637 


33272 
55437 
48992 
37503 
42746 


40-44 


46797 
11397 
29503 
82949 
13191 


42507 
57913 
72824 
04269 
12693 


76192 
23063 
26002 
01990 
07938 


55811 
06059 
96767 
07419 
57450 


86943 
61446 
18847 
58887 
77019 


19180 
99942 
TIS, 
75787 
35955 


56705 
22390 
10704 
58851 
78339 


80540 
95330 
34650 
46240 
92978 


99878 
31443 
53809 
77716 
42833 


00840 
03183 
19462 
55461 
39272 


45-49 


82487 
58212 
510K 
54600 
T7212 


84362 
93448 
21627 
27029 
27928 


10508 
35894 
51945 
72308 
76236 


76099 
86682 
67042 
76013 
55671 


21541 
23037 
24768 
73041 
24210 


15100 
10515 
57849 
59223 
12267 


06118 
52246 
76803 
27427 
20839 


54721 
21866 
14994 
92973 
11591 


61130 
51445 
26685 
79596 
71875 


73268 
13191 
96062 
71213 
96659 


FACTORS AND TABLES OF EQUIVALENTS USED IN FORESTRY Dt 


TABLE 42.—Random numbers: ten thousand randomly assorted digits \—Continued 


DOD 4D oD) 60-64) 05-09 0A oe On OO-O4 eo) 20-94 O50 

50 32847 31282 03345 89593 69214 70381 78285 20054 91018 16742 

51 TOOL OMRO0OAI 402356755025) 14255) 70582) 6120925586539) 992426) 937/055 

ye 66176 34047 21005 27137 03191 48970 64625 22394 39622 79085 
| 5)) 46299 13335 12180 16861 38043 59292 62675 63631 37020 78195 
| 54 22847 47839 45385 23289 47526 54098 45683 55849 51575 64689 
55 41851 54160 92320 69936 34803 92479 33399 71160 64777 83378 

56 28444 59497 91586 95917 68553 28639 06455 34174 11130 91994 

57 47520 62378 98855 83174 13088 16561 68559 26679 06238 51254 

58 34978 63271 13142 82681 05271 08822 06490 44984 49307 62717 
| 59 37404 80416 69035 92980 49486 74378 75610 74976 70056 15478 
60 32400 65482 52099 53676 74648 94148 65095 69597 52771 71551 
61 89262 86332 51718 70663 11623 29834 79820 73002 84886 03591 
62 86866 09127 98021 03871 27789 58444 44832 36505 40672 30180 

63 90814 14833 08759 74645 05046 94056 99094 65091 32663 73040 

64 19192 82756 20553 58446 55376 88914 75096 26119 83898 43816 

65 W1585" 52593) 56612795766. 10019 29531 73064 20953 53523 58136 
| 66 235757 163645 05096303192" 62386 45389 85332 18877) 55710. 96459 
67 A5989O0 625i 255008 20216) 25309). 21526) 07425) 50254-19455 29415 
68 92970 94243 07316 41467 64837 52406 25225 51553 31220 14032 
| 69 74346 59596 40088 98176 17896 86900 20249 77753 19099 48885 
70 87646 41309 27636 45153 29988 94770 07255 70908 05340 99751 

71 50099 71038 45146 06146 55211 99429 43169 66259 97786 59180 
72 10127 46900 64984 75348 04115 33624 68774 60013 35515 62556 
WS 67995 81977 18984 64091 02785 27762 42529 97144 80407 64524 
74 26304 80217 84934 82657 69291 35397 98714 35104 08187 48109 

| US) 81994 41070 56642 64091 31229 02595 13513 45148 78722 30144 
i} 76 59537 34662 79631 89403 65212 09975 06118 86197 58208 16162 
Ui 51228 10937 62396 81460 47331 91403 95007 06047 16846 64809 

78 31089 37995 29577 07828 42272 54016 21950 86192 99046 84864 

79 38207 97938 93459 75174 79460 55436 57206 87644 21296 43395 

80 88666 31142 09474 89712 63153 62333 42212 06140 42594 43671 

Sie 55505 DOIS4 Ofoo24 92551) 89520) 33457005 1s 062 Sen 27 Ol 33738 

82 89807 74530 38004 90102 11693 90257 05500 79920 62700 43325 

Coe lGOo2) NolOScm o5062 8, 909152  ONGSIT 222223 2 1S SS moO. ONO 2548 

84 63571 32579 63942 25371 09234 94592 98475 76884 37635 33608 

85 68927 56492 67799 95398 77642 54913 91853 08424 81450 76229 

86 HOAOIt OSt8GnS9389ueo1I8 3155689255) 97056 S2541) 33292 eiSioi 

87 2AZ35 956030" 02359572942) VAG287 195582.) 084579 N628627 97 869R iA 7/15 

88 17025 84202 95199 62272 06366 16175 97577 99304 41587 03686 

89 02804 08253 52133 20224 68034 50865 57868 22343 55111 03607 

90 08298 03879 20995 19850 73090 13191 18963 82244 78479 99121 

oi 59883 01785 -82403 96062 03785 03488 12970 64896 38336 30030 

92 46982 06682 62864 91837 74021 89094 39952 64158 79614 78235 

93 31121 47266 07661 02051 67599 24471 69843 83696 71402 76287 

94 9786/7 56641 63416 17577 30161 87320 ,.37752 73276 48969 41915 

95 57364 86746 08415 14621 49430 22311 15836 72492 49372 44103 

96 09559 26263 69511 28064 75999 44540 13337 10918 79846 54809 

of 53873 55571 00608 42661 91332 63956 74087 59008 47493 99581 

98 Sool IO i CC406 05299) Skt 245iin a Zoe onon hoo (0594 


99 28229 88629 25695 94932 30721 16197 78742 34974 97528 45447 
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FigureE 1.—Temperature alinement chart for converting Fahrenheit to centigrade. 
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CONVERTING-FACTOR ALINEMENT CHARTS 
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FIGURE 2.—Alinement charts for eonverting inches to centimeters and feet to meters. 
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FIGURE 3.—Alinement charts for converting chains to meters and miles to Kilometers. 
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CONVERTING-FACTOR ALINEMENT CHARTS 
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Fiagurx 4.—Alinement charts for converting square inches to square centimeters and square feet to square 
meters. 
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FiGuReE 5.—Alinement charts for converting square yards to square meters and square chains to aquare 


meters. 


CONVERTING-FACTOR ALINEMENT CHARTS 
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FIGURE 6.—Alinement charts for converting acres to square meters and hectares. 
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SQUARE MILES SQUARE MILES 
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FIGURE 7.—Alinement charts for converting square miles to square kilometers and hectares. 
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FIGURE 8.—Alinement charts for converting fluid ounces to cubic centimeters and cubic feet to cubic meters. 
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FIGURE 9.—Alinement charts for converting United States gallons to imperial gallons and liters. 
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FIGURE 10.—Alinement charts for converting imperial gallons to liters and bushels to hectoliters. 
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FIGURE 11.—Alinement charts for converting avoirdupois ounces to grams and pounds to grams. 
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FIGURE 12.—Alinement chart for converting foot-pounds to kilogrammeters, 


39 


MISC. PUBLICATION 225, U. S. DEPT. OF AGRICULTURE 


AQ) 


CORDS (90 CU. FT) 


Tt) 
oc 
We 
a ee 
uj O 
— W 
Pa nfs 
oc 
Uun3 
ra) 
= 
re) 

(7) 
oc 
Fw 
Wb 
W uw 
oS 
fal 

a Y 
< a 
oD 
ov 


10 


°o 


25 


24 


(1VINBLVW GITOS 1334 DIGND 06 4O Guo? vz6e'0 = YURLIW DIGNI') SYALINW 218nD 


(TVIYSLVW GITOS GYUBILAW DIGNI 6Y7S"e =1334 D198ND 06 40 GHuOD!) SsaYuOosd 


(1004 DI18ND ¥3d 1334 Guvogs 3O Olivy HLIM L334 GYVOS LS’OLI=UYU3LIW DIGNI!1) S¥YALAW .Ians 


ro) ~ o in 
(@) [e) (oe) oO 
f i 
fo) (e) Lo) {o) (eo) o 
v iy) (WV) oe Oo 0) 
- — = baad —_ = 


oa AS (] rat - fo) 
5 ro) fo) fo) ° ° ° 
(o) oO (o} fe} Le} fo) fo) [e) oO °o (o) (oe) 

~ rte) 9) (+0) ~ o wn t iy) N - 


(YyaLIW DJIBND £99S00'0 = L004 QuVvOs 1) L334 Quvoa 


FiGuRE 13.—Alinement charts for converting board feet to cubic meters and cords to cubic meters. 
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acre to cubic meters per hectare. 


CONVERTING-FACTOR ALINEMENT CHARTS 
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FIGURE 14.—Alinement charts for converting cords per acre to cubic meters per hectare and board feet per 
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FIGURE 15.—Alinement charts for converting cubic feet per acre to cubic meters per hectare and basal area 
(square feet) per acre to basal area (Square meters) per hectare 
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FIGURE 18.—Ajinement chart for converting cubic feet per second to acre-feet per day 
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Fieure 19.—Alinement chart for converting dollars per acre to marks per hectare. Value of foreign 
currency approximate. 
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FiGuRE 20.—Coefficients of correlation. 
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